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PRESIDENTS 
MESSAGE 


The Shortage of Engineering Talent 


By E. L. Slagle 


President, American Institute of Industrial Engineers 


It is almost impossible to pick up a newspaper or a 
magazine these days without reading something with 
regard to the shortage of engineering and scientific talent. 
As engineers and citizens, we have responsibilities in this 
matter which cannot be overlooked. As a nation, we are 
headed for serious trouble if we permit ourselves to become 
second rate in the matter of technological advance. 

That there is an awareness of the need to develop and 
properly utilize our technological manpower is indicated 
by the attention to the situation being given by the Govern- 
ment, industry, our universities, and many national pro- 
fessional organizations. As an indication of governmental 
interest in Washington recently, there was formed the 
“President’s Committee on Training of Engineers and 
Scientists”. The Engineer’s Joint Council, the Engineer’s 
Council for Professional Development, the National 
Society of Professional Engineers, and the many founder 
societies have active committees assigned to one or more 
facets of the problem. There is evidence that much progress 
has been made. Due to the seriousness of the situation and 
to the fact that we are merely beginning to grapple with it, 
there is still much to be done. We cannot sit back and con- 
tent ourselves with the thought that others are working on 
the problem. 

The American Institute of Industrial Engineers can, and 
will, work with other organizations in their efforts to estab- 
lish objectives and coordinate the activities of the various 
representatives of industry, professional societies, uni- 


versities, and the Government. There are actions which we, 
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as individuals, can take. In this message I want to review 
with you some aspects of the problem and suggest some 
courses of action open to us. 

It would appear that the trouble stems from two sources: 
(1) the accelerated rate of technological advance, and (2) 
our democratic ideal of mass education. Technological ad- 
vance creates a shortage, whereas the principle of mass edu- 
cation seems to affect quality. 

Considering the matter of a shortage of engineering and 
scientific talent, we find that this can be attributed to any 
one of a number of things such as: (1) the failure to interest 
a sufficient number of secondary school students in these 
fields; (2) the improper utilization of engineers in positions 
requiring something less than the engineering approach; 
and (3) the high percentage of engineers currently used in 
management positions. 

The quality problem, too, has become acute. It is not 
difficult to single out the source of the trouble. Approxi- 
mately forty million individuals are now attending U. 8. 
schools. Approximately fifty million will be attending by 
the end of the next decade. Only 1.5 per cent of our income 
goes to the schools. Despite the fact that there is a real 
shortage of teachers and classrooms, school bond issues con- 
sistently run into trouble. It is interesting to note that 
practically everyone believes in equal rights—and equal 
educational opportunities—but that we can eke out only 
such a small percentage of the taxpayer’s income to sup- 
port the schools. It is no wonder that civic leaders are 
forced to consider federal aid in an effort to avoid an edu- 
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itional disaster. Actually, depriving the school system 
of money represents a saving to no one. This money situa 
tion contributes to the low salary scale of our teachers. A 
though there certain communities in which teachers 
ilarie qui it is nevertheless true that, on the 
ernge no in the majority of our communities 
teacher ‘ l are woetully inadequate It follows that 
nadequate ies attract Inadequate teachers. In gen 
ern in individual has to be dedicated to the task of 
teaching or be an individual of very high principle 
remain on a job which Pays so little 
Qursvstem of mass education leads to other unfortunate 
Since we have reached the point ob an “education 
veryone” before we were actually set up to handle a 
yof such magnitude we actually have, In many Causes 
mediocre education for everyone” rather than an “educa 
tion tor everyone In addition to this, we see a sort of 
eveling out process developing. Children, particularly 
teenagers, work very hard at being one of the gang. Thei 
desire to conform is aided by such agencies as radio, tele 
ision, and motion pictures It is a source of concern to me 
that:our schools foster, rather than combat, this leveling 
out process. This country thrives on individual thinking 
and individual ambitions, and progresses due to construc 
tive changes which have then origin in differences 
Another negative tactor im this regard stems from the 
enutter gun approach to the establishment of curricula in 
our secondary schools. Our high schools are bogged down in 


When it 


you name it, they have it. In 


theu attempt to be everything to everybody 
Corie to courses taught 
general, there are three types of courses: vocational, col 
These three courses of in 


lege preparatory ind general 


truction, cluttered up as thev are with odd subject miutter 
vdded as a result of community pressures, do not prepare 
tudents for engineering careers. Insufficient time, or no 
time, is devoted to some subject matters such as algebra 
geometry, trigonometry, physics, or chemistry 


ly one-fourth of our high schools do not offer geom 


\pproxi 
rhisate 
etry, physics, or chemistry. Enrollment in such courses Is 
steadily declining. Many engineering students simply 
CannOL pass the necessary examinations for entrance into 
the universities; or, if they are admitted into the uni 
versities, they must take make-up courses which will pre 
pare them for the initial college-level work In short, the 
universities have difficulty producing due to lack of raw 
material and to lack of qualified raw material —it Is a 
quantity and quality problem, even at this point in the 
educational process 

he universities’ problems are further aggravated by 
the necessity to cope with the ever expanding sphere ot 
engineering and science and with the problem ol develop 


ing individuals who are both technically capable and pro 
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fessionally oriented. It is no longer possible to turn out 
engineers or scientists with the thought that they will 
remain strictly technicians. The rapid technological rate 
of change prey ously referred to has created a great demand 
for engineers who cannot only analyze and design, but who 
can also operate and administer This has focused attention 
upon the development of proper educational programs 
with emphasis on the social sciences and humanities 
fields. Much work is being done with regard to rearranging 
and revising engineering curricula (a recent report by the 
American Society for Engineering Education with regard 
In addition it should 


© noted that the salary problem exists in our universities 


to this matter is well worth reading 


as well as in our high schools. 


What we can do about many of these problems is fairly 


well indicated by this review. To name just a few possible 


actions which we can take: 

1. We ean jom with COMMUNITY groups attempting to 
solve local school problems whether the group is a sery ice 
club or the PTA; or whether the problem is one of school 
bonds, or one of should our children learn to read by the 
use of the phonetic or by the use of sight-recognition type 
OL Instruction 

i: We can participate nh guidance work at the high 
schools. The practicing engineer can be of material assist 
ance in the high school guidance programs. If more of our 
secondary school students had a comprehensive picture of 
engineering, it is reasonable to assume that more of these 
students would be attracted to the field. This is not to say 
that every individual so attracted will be properly quali 
fied 

3. Local chapters of the AILTE should take an active in 
terest in student chapters. If there is a student chapter 
nearby, there should be a determined and organized effort 
to assist this group. If there is not a student chapter in your 
nearby university, you should be interested in starting one. 

f. You can help your chapter of the ALTE if, and when, 
It sponsors an institute or conference, or when it agrees to 
help a local university sponsor a similar meeting 

5. When vou are discussing the shortage of engineers or 
the shortcomings of our school system with vou! friends, 
whether this is over a cup of coffee, in your home, or while 
riding to and from work, do what you can to create an 
understanding of the problem. Remember that they have 
influence both as taxpayers, and with their friends. It 
shouldn’t be too hard to convince them since your position 

the degree of success i Improving the quantity and 
quality of engineers and scientists produced in this country 
will vary directly with the amount of time, effort, and 
money applied (or to say it another way, you get what you 


pay tor is rather unassailable. 
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Registration of Industrial Engineers 


By S. E. Scharff, PLE. 


flee 


Any 
whi h 


purpose 


article the 


of 
the 
of such registration might be subject to justified 
let the 
the to 
the public” trom the abuses of unqualified persons 
“The public” 
sidered as including the citizenry 1 
ts 


concerning registratiol engieers 


does not start with statement of primary 


eriticisn Therefore, us state immediately that 


primary purpose ol registration of engineers 1s 


protect 


rendering inferior services is usually con- 


n general, their public 


serval governmental institutions and and 


agencies, 


the various individuals, 


partnerships, and corporations 
which constitute the economic fabric of any community. 
Therefore, if vou had tui idea that registration laws 
wert passed for the benefit of engineers, vou had best 
modify vour thinking a bit. However, not too much modi 
fication will be necessary because registration laws benefit 
the 
purpose 
An 
produc ea few members whose actions are detrimental to 
the body Without 


usually impossible for the group to curb or regulate such 
that the 


engineer greatly even though not passed for that 


human ageney, group or endeavor will inevitably 


as a whole some sort of control it is 


undesirable actions, so group must continue 


to suffer silently 


Those of us who were practicing in 
of the 


realization 


dustrial engineering in the heyday “eficiency 


of this fact 
than the younger members of the profession. However, 


expert” probably have a keener 


all of us still feel the sting of that term when applied to 
the 


us Registration Is 


means whereby such controls 
are made possible 

Capable, ethical engineers were quick to realize that 
them the fre 


quency of incompetency in the profession, by furnishing 


registration would benefit hy reducing 


hk means to control (or eliminate competent or unethical 
practitioners, and by raising the general level ol the pro 


fession as a whole. Therefore, the engineering profession 
1] 
nh chil 


backed it 


its branches 
has 


has not fought registration, but has 


endeavored to make it more and more 


difficult to become registered, and has attempted to shape 
registration laws which offer stronger control measures 


Engineering registration laws, in some form, are in 


eltect today hh al 


in the District 
Alaska 


There is no uniformity among these laws, particularly 


of the Lorty eight states, 
» 


of Columbia, and in Hawai, Puerto Rico and 


iis 
they pertain to industrial engineers. 

While a detailed discussion of these laws is beyond the 
scope ol this article, a few comments may be of interest 

\ fair portion of the laws re quire a degree from a recog 


nized college on University and four or more vears ol 
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rofessional Registration, AITE 
experience to qualify for registration. Many, if not all, 
of the states allow for the substitution of additional ex 
perience in lieu of college training. All experience must be 
bonafide and acceptable. 

Some states require only the presentation of evidence 
of education and/or experience, plus suitable character 
references to become registered. Others require such 
evidence and the passing of a written, or a written and 
oral, examination in order to become registered. 

Some states recognize Various branches of engineering, 
others do not. Of those states which recognize branches, 
some recognize industrial engineering as a separate branch, 
while others do not. The various state laws have been 
classified according to the manner in which they recognize 
the various branches as follows: 

\i. Laws which do not recognize or designate specialties 
or branches of the engineering profession, but which 
have a special examination for industrial engineers 
Florida, Kansas, Missouri, Pennsylvania, Rhode 
Island and Tennessee have such laws. 

Laws which do not recognize or designate specialties 
of 
which do not have a special examination for in 
fact 
usually do not, adequately take care of industrial 
engineers. Colorado, Delaware, Illinois, Nebraska, 
New Jersey, New York, North North 
Dakota, and this 


category. 


or branches 


the engineering profession, and 


dustrial engineers. Such laws may not, in 


Carolina, 
Wisconsin Wyoming fall in 
Laws which recognize and designate specialties o1 
branches of the engineering profession, and which 
recognize industrial engineering as such a specialty 
Arkansas, 
cut, Georgia, Lowa, Kentucky, Maine, Michigan, 
Nevada, New New Ohio, 


Oklahoma, Oregon, South Carolina, South Dakota, 


or branch. Alabama, Arizona, Connecti 


Hampshire, Mexico, 
Texas, Utah, Vermont, Virginia and Washington 
are included in this group. 

Laws which recognize and designate specialties or 
branches of the engineering profession, but which 
do not recognize industrial engineering 


Idaho, 


Louisiana, Maryland, Massachusetts, Minnesota, 


such 


as 


specialty or branch. California, Indiana, 


Mississippi and West Virginia have laws of this type. 


AITE is working to get those states whose laws are 
of type A2 and B2 to change their laws to give suitable 


cognizance to industrial engineers. Our preference is for 
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although laws of type Bl do not dis 
hould familiarize himself with the 
of his own state, and take steps toward 

registration wcordingls There is someone near each of 
you who can he p youd you need he p Your Committee 
Registration 


on Professions has regional and chapter 


member who are willing and qualified to help vou. If 
your chapter not represented, speak to your chapter 
pre ident tboouit oat 

The registration movement has gained considerable 
momentum during the past two dee ades and has by ho 
means reached its peak. An ever increasing number of 
engineers are coming to realize that their own individual 
vell-being is inextricably interwoven into the well-being 
ind progress ol the protession as a whole. They are be 
numbers, and are 


COMMmY revi tered inh Mcreasing 


championing registration and professional status Tor the 
entire community ob engimeers 

Perhaps a few facts and figures may be of interest and 
highlight the lmipetus vhich the registration movement 
has attaimed 

Che first registration law in the nation was passed by 


Wyoming i 1905 
nation Was pa ed for the District of Columbia in 1950 


Whe last registration law in the 


In 1930 there were only about 10,000 registered en 
ginect It is estimated that today there are 200,000 
registered engineers in this country and the number ts 
ne tendily 

engl y is the most rapidly growing 
gineering profession. From 1940 to 1950 
gineers increased from OS00 to 46.700. or by 
yveul period Phe nearest approach to this 
ed by the chemical engineers who in 

i the same period 

irvey of its member ship reece 1955 by 
Society of Professional Engineers revealed at 


ous vote in favor of more vid registration 


tten and oral examinatiolr plu broader 


ition quaiiticatior 
During 1955 at least three states revised their registra 
tor Tike them tougher \t lenst two other strate 
redratting their laws w th the same end in ieW 

Ing number of companies who employ eng 
nee! ie encouraging registration among ther employee : 
Some are demanding registration 


is a prereqi 


juisite to em 


ployment il higher Sar evels At least one major 
muanutiacturet ECUITCS that an er gineer be registered by 
bore he turn te id rneed lo the hore respons bole positions 
ina the Ame COMpPAny LASIst that each such engimee! 
place his professional sea though that 
work wholly ain intra-e 

so vou see that registrat ! sn mething of hterest 
to consultants or educators on is becoming increas 


ingly vital to every eng i : of where he works 


In fact there is ¢ in sib that the federal 
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government will soon require ¢ ‘ivil Service engineers to be 
registered in order to qualify for high-level jobs 

Next, let’s talk about earnings. Approximately 40% of 
the doctors and 380% of the lawyers earn $10,000 or more 
per vear while less than 10° of the engineers earn that 
much. Could the fact that those professions have been 
nore closely regulated, more rigidly controlled by legal re 
quirements and more uniformly organized than the engi 
neering profession have anything to do with this great 
disparity in earnings? I believe firmly that it has a lot to 
do with it 

I believe that all engineering societies are committed to 
encourage registration. Certainly our own AILE is so com 
mitted. I further believe that it is only a matter of time be 
fore registration will be a prerequisite to full membership 
in any of the engineering societies, including our own 
‘WEED 

There is an increasing tendency to use the initials ‘PLB.’ 
after names in rosters of engineering clubs, societies, ete., 
and in other such listings, in order to designate those who 
are registered professional engineers, 

Indeed, there are many good reasons why registration is 
desirable, and very few, i any, to the contrary. It costs 
little to become registered and less to renew your registra 
tion each vear. Also, registration fees are deductible! 

One thing is certain, the longer you wait the tougher it 
will be to become registered. The time to become registered 
Is Mow 

These remarks have thus far been aimed at the man who 
is not registered, but who could be. | hope they have been 
so convincing that tomorrow State Boards throughout the 
nation will be swamped with applications for registrations 
from industrial engineers. But now I would speak to the 
younger men who cannot vet quality lor registration, to 
those of us who are already registered, and to the leaders 
of AITE 

You younger men are the ones who will benefit most 
from registration and who are most in the thoughts of the 
older engineers who are leading and shaping the registra 
tion movement. Their thoughts are about you, not to try 
to exclude vou, but to make engineering a better profession 
lor you to be in. Most, if not all, states provide for the 
registration of qualified young engineers as ‘Engineers in 
lraining’. The purpose of such registration is to permit 
younger men to pass part of the requirements for full 
registration while their “book learning”’ is still fresh in 


their minds, and to simplify full registration when the re 


quired amount of experience has been attained. I cannot 


urge you strongly enough to become an ‘Engineer in 
Praining” as soon as you can 

You older men who are registered and you leaders of 
ALLE, especially chapter officers you have a definite re 
sponsibility in this matter. The young men and the older 
men who have not vet registered need guidance, assistance 
and encouragement along the road to registration. Give it 
to them. Give it to them wholeheartedly and unstintingly 


by torming a local committee or group which is well in 
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formed on requirements and anxious to help those who 
seek help Publicize its work! 

Several of our chapters have such groups and are doing 
splendid work. They have sponsored refresher courses to 
prepare aspiring applicants for examinations. They have 
provided information and guidance of every sort (including 
questions of prior examinations) to those seeking help. 
They are alert to the politics affecting registration re- 
quirements in their home states, and seize every oppor- 
tunity to influence legislation favorable to the registration 


of industrial engineers. 


We need more such groups. We need one in every single 
chapter of AILE, because much more can be done to foster 
registration at the local level than can possibly be accom- 
plished by the combined efforts of your regional and na- 
tional committees. So let’s see how fine a job each of us 
can do in our own little bailiwick. 

Each of us who becomes registered, and each of us who 
assists another to become registered helps to better the 
profession. And in bettering the profession we cannot help 


but better ourselves. 


FINANCIAL STATEMENT OF AITE 


slr quired by Article VI, Section 28 of the AIIE Constitution, the 
following financial statement is published as prepared by our auditors, 
Keller, Kirschner, Martin & Clinger, Certified Public Accountants. 


Statement of Cash Receipts and Disbursements 


for the year ended December 31, 1955 


CASH—January 1, $ 9,652.37 
RECEIPTS 
Applic ition fee § 2.498 
Associate dus 16,111 
Senior du 18,617 
Student rT 2,135.3: 
Affiliat lu 1,726 
Sale 
heates 581 
s and publica- 
954.97 
bseriptions ,726.5 


S03 


873 
tising 142.5 


savings 


us Income 
eceipt 58,417.80 


$68 ,070.17 


DISBURSEMENTS 


ld 


ithne 


Ss and appli 


1 , 287 
Office equipment mainten 
18.30 


Payroll taxes 

Insurance—health 

Insurance—fire 

Employee bonus 

Brochures 

Application forms 

Prizes and awards 

Convention expense 

Audit 

Chapter organization 

Mailing list maintenance 

Memberships 

Membership certificates 
and charters 

Chapter dues 

Constitution and by-laws 
ballot 

Journal advertising (cost of 
books co op 

Refunds of Journal adver- 
tising income 

Joint Council expense 

Bank service charges 

Miscellaneous expenses and 
refunds 


Total disbursements $47 , 134.88 


CASH—December 31, 1955 $20,935.29 


The above cash at December 31, 1955 consists of the following: 
The Huntington National 
Bank—demand deposit $ 3,695.39 
The Buckeye Federal Sav- 
ings and Loan Associa- 
tion—savings account 10,154.§ 
Ohio Federal Savings and 
Loan Association—sav 
ings account 7,035 
Petty cash fund 50. 


Total cash above $20 ,935 y 
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Maintenance of Time Standards 


By Edward V. Krick 


De pa ‘ment of Industrial and Enqinee ring 


Che time standard for an operation Is dependent upon 
the method used and upon the conditions under which the 
tusk | performed It is essential, therefore, that effective 
control of change in these two factors be an integral part 
of the time study procedure. If significant adverse changes 
occur, Su h changes should be detected and the standard 
method and conditions restored. If restoration is IM pos 

ible, a new standard should be established. If significant 
desirable changes occur, they should be detected, the new 
method and or conditions standardized, and a new time 
standard established. 

\ management being naive if it operates under the 
assumption that a job and its environment will remain 

fixed” after the time standard has been established. Yet 
this is exactly the tacit assumption under which many 
present day managements appear to be operating. Actually 
the industrial shop is a very dynamic situation; dynamic 
materially wiologically, and psychologically. A time 
tandard becomes obsolete Just as a piece of equipment 
do inn Tet the time standard is considerably more 


{ 


vulnerable to obsolescence than a piece ol machinery. In 
iddition, the obsolete time standard is usually less obvious 
to management than an obsolete machine. If a manage 
ment is to prevent inconsistencies from creeping into the 
time standard structure, it must kee p abreast of changes in 


method ind conditions in the shop It should attempt to 


lect changes, then lake appropri 


changes. de 
action 

There is no logie in striving to sef more consistent time 
tandards and then making little or no effort to prevent 
these tre tandards trom drifting out of line afte they 
tur et. Many nanagements are making elaborate efforts 
to improve the consistency of their time standards, but in 
most twostanes they are concentrating these efforts on 
& more consistent standard, with little or no at 
tention paid to preserving that consistency after the stand 
ard is set and installed. It does not take long tor a time 
standard structure to develop numerous inequities if this 
maintenance Tune LLON Ls neglected Phe sensible approach Is 
to submit time standards to an audit procedure that will 

misintain, as lar as possible . thei original COMSISTECRCY 
\dministrators responsible for failing to adopt a mainte 
nance procedure sometimes assume this position because 
they belheve that the time standard structure is functioning 
without such control 


satisfactorily \pparently these 
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{dministration, Cornell University 


managers do not realize that their time standards may 
appear to be consistent when the true situation is quite the 
reverse. Evidence supports the contention that under a 
loose standard workers frequently regulate their per- 
formance so that their output will show the relationship to 
standard that is desired by management.' In this manner 
loose standards are made to appear satisfactory. This 
practice, commonly referred to as restriction of output,* 
can be surprisingly effective in concealing loose time stand 
ards and thus the true quality of the time standard strue 
ture. The following situation is probably more common 
than the above. Management is concerned over the quality 
of its time standard structure but does not realize that in- 
adequate maintenance is an important, if not the most 
important factor causing the dilemma. In this case manage 
ment fails to understand the true nature of its problem 
In the author’s opinion many managements, either be 
cause the problem is diagnosed incorrectly or because it is 
not even recognized, ure neglecting this maintenance 
function when it would be much to their ad antage to do 
otherwise 

The reasons that some managements express tor wanting 
more accurate methods of establishing time standards are 
the very same reasons why managements should be at 
tempting to keep their existing standards as much “in 
line’ as possible Most of these reasons concern incon 
sistencies and their effects on costs through such situations 
as grievances, dissatisfaction and low morale, reduced 
effectiveness of the planning and control techniques in 
which time standards are utilized, and restriction of out- 
pul These same consequences should be exper ted regard 
less of whether a standard became inconsistent through 
change or whether it was inconsistent when established. 

It is well known that some incentive wage installations 


have developed into costly headaches, causing the manage 


Throughout this presentation, it is assumed that the time 
standard structure serves as the basis for a wage incentive plan 
of the low task type 

Restriction of output exists when the person considers factors 
working day, the 


ind his health, 


other than tiredness he feels at the end of the 
effort and the monotony he experiences, his safet 
in determining how much he will produce 

One indication of this widespread disregard is the fact that the 
necessity for such a function is rarely mentioned by writers in the 
time study field. In fact, it is never mentioned in any of the more 


widely distributed books on time and motion stud 
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ments to discard or wish they could discard the entire 
program. There is reason to believe that proper mainte- 
nance of time standards could have preserved some of 
these malfunctioning plans as the effective cost reduction 
devices they were intended to be. This is a contention 
worth serious consideration, particularly since the desira- 
bility of incentive wage plans is becoming increasingly 
uncertain 

Concerning the need for maintenance of time standards 


one author (1) has this to say: 


‘The difficulty is to keep track of minor changes that often go 
unnoticed and are usually made by the operator Workers tend to 
hide these innovations and use them to produce more or to ‘take 
it easy’ on the job and keep production at the original level. This 
gradual loosening of rates creates resentment among those workers 
who are on jobs that do not lend themselves to such changes. 
Thus i regular reexamination of jobs and standards is needed 

Where major changes in method occur, it is simple and feasible 
to revise the stand ird However, cases frequently occur In many 
plant ; where i succession of minor changes on a given job have 
been unreported due to the small effect of their change. The 
cumulative effect leads to abnormally high earnings and when the 
standard is finally changed, the worker feels that an injustice has 


been lone 
Another author (2) says: 


It is common practice to forget all about an incentive plan 
(and the time standards) after the initial installation except for 
annual or some other set period check up At these periodic in 
tervals attempts are made to take up all the slack that has oe 
curred in the interim. This means that loose standards are 
tightened for no apparent reason other than that a date has been 
reached. The changed conditions that made the standard loose 
may have been in effect for months. It is very difficult to convince 
the average worker that the standard should be changed at that 
later date. Thus the pl in has become unbalanced and ill fitting, 
with all the problems of its administration such a situation in 


volves.” 


\ point brought out in these excerpts bears further 
mentioning. If there is a long delay between the time a 
method improvement is made and the time standard is 
reset, the worker is prone to view the adjustment as a 
“rate? cut’’, resulting in violent objection. If the rate is 
changed at the time the method change occurs, the con- 
nection between the twochanges is apparent, providing less 
opportunity for such objection and dissatisfaction. 

It is important then, not only that the standard be reset 
but that it be done at the time the method change is made. 
Therefore, the company should not rely upon chance or 
upon excess earning reports to locate improvements, for 
these methods are very undependable and usually result in 
an undesirable delay. Rather, it should adopt a mainte- 
nance procedure which will offer reasonable assurance that 
improvements will be known before or at the time they 
are made 

Some method changes affect perlormance time to such 
a small degree that no adjustment in the standard is 
justified. Therefore this question arises: To what degree 

The terms time standard, standard, and rate will be used 


interchangeably in this paper 
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must a method change affect performance time to justify 
an adjustment in the standard? This is determined by that 
degree of change at which the costs involved in retaining 
the obsolete standard become larger than the costs of 
making the adjustment. This is a very difficult matter to 
quantify even in a general way. Until a useful estimate be- 
comes available, management must use its judgement in 
selection of this minimal effect. Regardless of the point 
selected, whenever a change occurs that apparently does 
not justify an adjustment, it is essential that the nature of 
the change and its estimated effect on performance time be 
recorded. Then, wen the cumulative effect of such changes 
becomes sufficiently large, the standard should be adjusted 
accordingly. 

Summarizing, if we are to prevent the development of 
serious inequities in the time standard structure, if we are 
to keep our time standards representative of current 
methods and conditions, we must keep abreast of change. 
This is the main objective of the maintenance procedure. 
The Time Study Department must keep informed about 
changes in method and conditions and take appropriate 
action, otherwise the time standard structure will gradu- 
ally decay, bringing dissatisfaction to both labor and 
management. 


The Time Standard Maintenance Procedure 

There are two phases to the proper maintenance of a 
piece of equipment. First there is the continuing attention 
that is given the machine to prevent or postpone a failure. 
This is usually referred to as preventive maintenance. The 
second is the restoration of a piece of equipment to working 
order after a breakdown. The latter may be described as 
the repair-replacement phase of maintenance. 

These same phases emerge in a maintenance program for 
time standards. In this case the preventive maintenance 
phase comprises specific steps designed to minimize the 
chances of a ‘“‘breakdown”’ (tightness or looseness due to 
change). The repair-replacement phase comprises certain 
remedial steps® that should be taken when a tight or loose 
standard is discovered. These components will subse- 
quently be described in detail. 

An important difference between the breakdown of a 
piece of equipment and the breakdown of a time standard 
is that the latter frequently occurs and remains without 
the knowledge of management, a situation which can 
hardly exist in the case of equipment. When the breakdown 
of a standard goes undetected the necessary repair or re- 
placement is not made; instead another inconsistency is 
added to the time standard structure. The case with which 
breakdowns can go unobserved makes it necessary to add 
a third phase to the maintenance of a standard. This will be 
referred to as the detection phase and its main purpose is 
to bring to the attention of the Time Study Department, 
standards which have become tight or loose as result of 


change. 


5 Such as restoration of the standard method or conditions, 


resetting of the rate, further training of the operator, etc 
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lo summarize then, there are three phases to the mainte- 
nance procedure about to be described. They are: 

Prevention: There are certain steps that management 
should take to minimize the chances that a time standard 


will become “out of line” after it has been established 


Detection: Management should utilize certain techniques 


and procedures to facilitate the detection of instances 

vhere « hange has caused the standard to become tight or 

loose 

Remedy: When a tight or loose rate is located, appropriate 
remedial action should be taken. In the case of a tight 
standard: 
|. If the tightness is due to a change in the job made 

since the rate was set, if logical and possible the 
original method or conditions should be restored; 
otherwise the standard should be reset 
If it is a case of an unsuited, inexperienced, or im 
properly trained operator(s), the standard should re 
main unchanged. Instead, appropriate corrective 
action should be taken with respect to the operators 
involved 
the case of a loose standard: 
If the looseness is due to an improvement mn the 
operation that lmprovement should be standardized 
and a new time standard established. If the improve 
ment originated with the operatol he should be 
rewarded appropriately lor if 
If the looseness is due to disregard of a quality re 
quirement, this requirement (if really necessary 


hould be enforced and the standard left untouched 


Preventing Standards from Becoming Tight’ or 


I AOse 


Most plant engineers believe that substantial dollar 
savings may be achieved through proper preventive main 
tenance of equipment The writer believes that consider 
able dollar savings may similarly be obtained through 
proper preventive maintenance of time standards. It 
appears more economical to take steps that will minimize 
the chances of standards becoming tight or loose than to 
face the higher costs of grievances, loose rates, low morale, 
restriction of output, malfunctioning planning procedures, 
ete., that result if such steps are ignored. It is highly recom 
mended that managers carefully consider the economics 
involved in this situation 

Discussed below are the steps in this preventive mainte 
hnanee procedure These recommendations are directed at 
the period which begins immediately after the standard 
has been established. Thev are precautions designed to 
minimize the chances of a rate becoming tight or loose 
after it has been set. Note that most of these steps have 
advantages other than the one cited here. In most cases 
these other advantages are ample justification in them 
selves for applying the reeommended measures 

1. Make an attempt, as extensive as economy will allow, 
to improve the method before the standard is set. 


Of the benefits received from this practice, the one of 
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particular interest here is that there will probably be 
fewer improvements made after the standard is set. 
Kvery management should be following this practice 
if only for the dollar savings that are to be gained 
through less costly methods of operation. This alone is 
ample reason. But in addition, here is one of the most 
effective steps that management can take to prevent 
standards from becoming loose. There are no rational 
excuses to be offered by any management for not being 
actively engaged in methods improvement, yet one 
finds that neglect of this important step is widespread 
in industry today. Observations by the author and his 
associates indicate that a majority of plants are estab- 
lishing most time standards without making a serious 
methods study beforehand. Plants that conscientiously 
follow the recommended practice seem to be the ex- 
ception rather than the rule. 
Improve the conditions surrounding the job before 
the standard is set. Reducing the number and duration 
of delays to a minimum is particularly important. 
Also included is the establishment of a suitable level 
of lighting, temperature, ventilation, noise, ete. 
Standardize the method and conditions before 
the rate is set. Since performance time is dependent 
upon these two factors, it is essential that they be 
stabilized before a time standard is established and 
installed. Failure to do this is an invitation to the de- 
velopment of inconsistencies. 
Make a detailed record of the method and con- 
ditions upon which the time standard is based. This 
information should include: 
a. An adequate description of the motion pattern, by 

elements; 
b. The specifications of incoming and outgoing ma 

terials; 

The quality of incoming and outgoing materials; 

. The equipment used; 

Speeds, feeds, ete.; and 

The conditions that existed when the time study 

was made. 
Obtain a maximum amount of benefit from the in- 
struction sheet by making it a detailed record of the 
method upon which the time standard is based. It 
should include the information listed in step 4 and the 
standard time for the operation, to encourage all 
personnel to associate that time with the method 
shown and vice versa. In addition, supervision should 
use this record as a basis for periodic checks of the 
method to determine whether changes have taken 
place. To facilitate and encourage this use, the title of 
this record should be changed from Instruction Sheet 
toa name such as Standard Method Description. With 
the present title people are prone to think of this sheet 
as intended for instructional purposes only. By this 
change in name we hope that the users will get the im- 
pression that the usefulness of this record begins, not 
ends, with instruction. The purposes of the Standard 
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Method Description should be clearly stated on the 

form 

To increase the chances that obsolescence of a 
standard will be recognized when it occurs the follow- 
ing provision is suggested. If at the time the standard 
is established the analyst is cognizant of a character- 
istic of the method that is quite likely to change and 
make obsolete the standard, attention should be drawn 
to this possibility in the “Standard Method Descerip- 
tion” 

To observe present industrial practices with respect 
to the Instruction Sheet one gets the impression that 
few industrial engineering departments understand the 
full purpose and potential usefulness of this form. 
Educate supervisory and staff personnel, par- 
ticularly foremen, as to their responsibilities in main- 
taining the time standard structure. This educational 
program should stress: 

a. The importance of keeping standard the method and 

conditions of the operation. Of course, we want the 
supervisor or staff member to restore the method 
and conditions to standard only when the change 
has been an adverse one, for example, worn machine 
bearings. When the change is a desirable one, such 
as an improvement in method, or when it is an 
adverse change that cannot be rectified for the time 
being, the fact should be reported to the Time Study 
Department so that the standard can be checked 
and adjusted if necessary The second point to be 
stressed then is: 
The importance of reporting changes in method and 
conditions to the Time Study Department. This 
refers to the desirable changes and the adverse 
changes which cannot be rectified. It is particularly 
important that supervisory, engineering, methods, 
quality control, plant layout, maintenance, and 
tool design personnel be urged to cooperate in this 
respect 
The importance of the foreman’s cooperation to the 
success of a standards maintenance program and in 
turn, the importance of such maintenance to the 
quality of the time standard structure and the 
techniques in which it is used. Without his support 
several of these preventive steps will be to no avail, 
others will be seriously hampered. 

To help the foreman understand and carry out 
his part in maintenance of time standards it is 
recommended that he be well informed as to the 
functions of and procedures used in time study. A 
series of training sessions seem well worth the in- 
vestment for this and many other purposes, 

In summary, one of the most vital of the preventive 
maintenance steps 1s assuring that supervisory and 
staff personnel know their responsibilities in the up- 
keep of the time standard structure. 

Establish a successful suggestion plan. In addition to 

the advantages usually associated with such an ar- 


rangement, it also plays a part in the prevention of 
loose rates. The operator should at all times be en- 
couraged to develop an improved method of per- 
forming his job. He should also be encouraged to sub- 
mit his idea under the suggestion plan to be rewarded 
directly for it. We do not want him (or others) to use 
his improvement under an unchanged time standard. 
A suggestion plan with sufficient rewards, reasonable 
policies, and adequate publicity should aid in achieving 
these objectives. 
Establish a routine paper procedure which notifies 
the Time Study Department of changes in method or 
conditions that may affect performance time. A three 
by five inch slip of paper will suffice. The form itself 
should be very simple, requiring only a fraction of a 
minute to fill out. Supervisory and staff personnel 
should be required to use these slips to inform the 
Time Study Department of changes that may affect 
the time standard. Shown below are most of the in- 
tended users of these forms along with a sample of the 
type of information that the forms are designed to 
convey from each: 
a. Foremen--Unavoidable increase of the delays in the 
arrival of raw stock for an operation; 
b. Quality Control Department—Unavoidable decrease 
in the quality of raw stock; 
c. Engineering Department—Redesign of a part; 


d. Methods Department—Redesign of an assembly 


fixture; 

e. Maintenance Department—Installation of a new 
machine. 

If applicable to the type of operations involved, use a 

system of predetermined motion times to estab- 

lish time standards. The advantages of using such a 

technique that are of interest here are: 

a. The method must be considered in detail during the 
study to determine a standard. Therefore the prob- 
ability that improvements will be discovered before 
the rate is set is greater than it is when the ston- 
watch time study is used. Unfortunately it is too 
easy to set a time standard with the method just 
“as is’? when the stopwatch technique is used. 

b. A detailed description of the method upon which 
the standard is based must be made when the 
standard is set. Thus when changes in method 
eventually occur they will be easier to detect and 
verify. 

c. Persons trained to use one of these systems are 
more apt to recognize the need for adjustment of 
the standard when the method is changed. 

d. The effect of a method change on performance time 
may usually be determined more conveniently and 
more rapidly than under the stopwatch procedure. 
Consequently there will be less tendency for the 
time study man to ignore the effects of changes in 
method. 


10, Establish responsibility for maintenance of time 
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tandards. Fixing of this responsibility is essential if 


the maintenance procedure is to succeed, 


Summa 


/ 


The number of standards that become tight or loose 


after they «ai 


et mav be minimized by following these 
recommendations: 
| Attempt to improve thr 
standard 


method before setting a 


2 Atte Mpt to improve the conditions before setting a 
standard 
3. Standardize the method and conditions before 
setting a standard: 
1. Make a detailed record of the method and conditions 
as they exist when the time study is made; 
5. Use the Instruction Sheet to best advantage: 
6. Mducate supervisory and staff personnel as to then 
responsibilities in maintenance of standards; 
7. Establish a successful suggestion plan; 
8. Establish a routine paper procedure; 
9. Use predetermined motion times to establish and 
revise standards 
10. Fix responsibility for maintenance 
\ eriticism that may be directed toward several of the 
ibove recommendations is that they tend to stifle lmprove 
ment in manufacturing methods and processes. Repression 
ol improvement ts, of course, hot an objective of this pre 
entive maimtenance procedure hor is it a necessary conse 
quence, It is conceivable that such a result could occur 
through incompetency or improper emphasis in execution 


ol the sug ted pri tices 


u 


Detection of Standards That Have Become Tight or 


I Arse 


The procedure deseribed below is designed to bring the 
Time Study Department’s attention to standards that 
have become out of line because of changes in the job 
Such a pron edure Is ree ommended because some standards 
will eventually become inconsistent in spite ol the best pre 


ventive efforts, (and to be sure, not all standards are con 
sistent when they are set 

In brief, a tight or loose standard might be detected via 
its cause ol a the operator output pattern under that 
standard. In the former method detection is accomplished 
by locating the situation which ts causing the tightness or 
looseness. In the latter it is accomplished hy noting trom 
the production records ot operators on the job, certain 
trends in output which appear to be indicators of tightness 
or loosenes These two methods of detection are deseribed 


below 


By, lection o / ghil and Loose NSlandards | ia the Cause 


\lany of the standards that are set tight or later become 
that way ure brought to management s attention by oper 
ators on the job, Unfortunately however, operators are not 
always aware of the situation when their standard is 


tight. In addition, many operators complain about a 


60 THE JOURNAL OF INDUSTRIAL ENGINEERING 


“fair” standard in an attempt to have it loosened. There- 
fore, the problem in the case of tight standards is one of 
detection in some instances, of verification (of a claim) in 
others. 

One method of detecting or verifying a tight standard 
is to find the cause of tightness. For example, assume we 
know that burrs on parts cause an increase in performance 
time for a certain assembly operation. If investigation of a 
protested standard for that operation reveals that the per 
centage of parts with burrs has increased since the rate was 
set, we conclude that the standard is tight. Most of such 
changes are reported to the time study department by the 
operator, either directly or through the foreman. 

It is also possible to detect a loose standard via the cause. 
\s previously recommended, the time study department 
should establish a formal communication channel with 
supervisory and staff personnel, to assist it in keeping in 
formed of such changes. Furthermore, operations should be 
periodically checked against the “Standard Method De 
scription” to determine if changes have taken place. A 
periodic review of this type should be particularly effective 


in diminishing the effects of ‘“‘creeping changes”’ 


Detection of Tight and Loose Standards Via 


the Performance Pattern 


(Attempting to detect an inconsistent standard by inter 
pretation of the level of output is an unreliable procedure, 
particularly so in the case of looseness. This is so because 
of the vagueness and subjectiveness involved in evaluation 
of worker skill and effort, because of the prevalence of re- 
striction of output under loose standards, and because of 
the small sample sizes (number of operators performing the 
operation in question ) usually involved 

In light of these circumstances only the following 
general recommendation may be made. If the grand aver 
age performance® is very high or very low, the standard 
might be investigated for causes of tightness or looseness 
However, an abnormally high production efficiency does 
not assure that the standard is loose, nor does an ab 
normally low efficiency assure that the standard is tight 
And most important, the absence of such abnormal values 
certainly does not mean that the standard is not tight or 
loose 

Although the level of output under a standard is an un 
reliable indicator of its satisfactoriness, there is another 
characteristic of the performance pattern which might be 
useful in the isolation of a loose rate protected by restric 
tion of output, the most serious problem in detection of 
poor standards. This characteristic is the variability of 
output 

There is some opinion and logic (3) to support the follow 
ing hypotheses: 

1. When output is restricted the variation between 

operators is less than would ordinarily be expected. 


(Average for the group performing the operation in question, 
over i prolonged period, 
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2. When output is restricted the variation within oper- 


ators is less than would ordinarily be expected. 
If these hypotheses are true, then it will be possible to 


detect loose standards protected by restricted output by 


being alert for instances in which variation is suspiciously 
less than would ordinarily be expected. Unfortunately, 
however, there is not enough information available for 
proper evaluation of these postulates, so that it is not 
known whether or not we are justified in using them. To 
establish their value will require extensive investigation of 
output rate phenomena, particularly as it is affected by 
different motivational states 

Yo encourage and assist the collection and interpreta- 
tion of data required for this research, several graphical 
methods of data presentation are described below. These 
sume methods will also serve as practical methods of main- 
taining an alertness for lack of output variation, the use- 
fulness of which is of course contingent upon acceptance 
ol the above hypotheses 


The Operation Histogram 


If there is a relatively large group of persons performing 


operation, a production average’ may be obtained for 


f time, such as parts per day, or in per- 
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each operator for a period of weeks, months, or lots, and 
these plotted in the form of a frequency histogram. To 
facilitate the comparison of such plots and to assist in 
avoiding errors in interpretation, it is suggested that the 
high end of the scale be located to the right whenever the 
abscissa is output, to the left whenever it is time. Shown 
in Figure 1 is an Operation Histogram of production 
averages for twenty-three piecework operators assembling 
cardboard partitions for cartons. Each operator’s average 
was computed from daily production figures for twenty- 
two consecutive working days. 

[t is not often that the number of operators performing 
an operation is large enough to permit the plotting of this 
type of histogram. However, it is an approach that might 
be used to view en masse the production averages In a 
given department, or for a given type of operation, or 
those set by a particular time study man. 


The Operator Histogram 


This is a histogram representing one person’s per 
formance over an extended period of time, as shown in 
Figure 2. If a device of this type is to be used to reveal 
lack of variation in a person’s performance, then it is im- 
portant that we give variation every opportunity to appear 
if it is really there. Therefore, the output period upon 
which this plot is based should be a day or lot, whichever 
is shorter. If output fora longer period were to be used we 
would not expect much variation in performance between 
successive periods even if the normal daily variations were 
present. Such variations would have an opportunity to 


average out over longer intervals. An output period of less 
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Fig, 2. Operator histogram (assembly operation 
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than a day is not practical for data collection purposes, nor 
is it desirable, for it seems that many people restrict pro- 


duction on a daily basis 


Pe 7 for Miaice ( ‘hart 


Another technique providing “a graphic portrayal ol the 
individual’s output variability is referred to as the Per- 


formance Chart and is demonstrated 


I 


Figure 3. The 
abscissa 1s chronological, the ordinate is production rate or 
some index of it. If more than one operator’s production is 
plotted on this chart, it is suggested that the output of 
em h he plotted with a distinguishing color or symbol 


Pooled Histogram 


\ frequency histogram is readily made from a Per 
formance Chart, in fact it may be done quickly and con 
veniently on the same graph as shown in Figure 4. First, 
turn the Performance Chart on end so that the production 
rate scale is now at the bottom. Now construct on the left 
a new ordinate seale, Irequency Of occurrence, Next, 
determine from the points already plotted on the Per 
formance Chart the frequency of occurrence of each pro 
duction rate and from this information plot a histogram 


on the new axes. If the range of production rates 1s not 











large and if there is enough data, each value on this scale 
may be treated as a cell, otherwise they must be grouped 
into cells. When the output data for all individuals on the 
operation are combined in this fashion, the result will be a 
composite picture of the variation between and within indi- 
viduals on that job. Since it requires the pooling of operator 
output data it has been referred to as a Pooled Histogram. 


Summary of Detection Procedures 


Detection of tight and loose rates via the performance 
pattern is not a successful procedure at the present time. 
Use of the level of performance is unreliable, especially so 
in the case of loose standards. The variability of perform- 
ance is promising in this respect, but in order to be sure of 
its practical value more must be learned concerning the 
variability to be expected under different motivational 


states. 


Maintenance Of Time Standards—A Summary 


A time standard structure, like machinery, will lose its 
effectiveness at a rapid rate unless it is properly main- 
tained. The obsolescence of time standards means unsatis 
factory results in manufacturing planning and control, and 
from the wage incentive plan. To minimize the decay of a 
time standard structure it is essential that management 
take steps to minimize the chances of obsolescence, to keep 
informed of the status of its standards, and to make ad- 
justments as dictated by changes in plant methods and 
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Industrial Engineering in the Post 
Office Department’ 


By Joseph C. Nickels 


{ss 


The United States Post Office Department is another 
new field being invaded by the industrial engineer. Here 
is a business providing service to more than 160 million 
customers; employing a_ half-million workers to man 
postal installations in each city, town, and village in every 
state and territory; and having an annual revenue in 
excess of 214 billion dollars. It is a business that shows a 
phenomenal growth year after year—just in the past 15 
years mail volume has increased nearly 100%. Right now 
the postal service is handling more than 52 billion pieces 
of mail per year. It provides a vast communication net- 
work having a direct bearing on the lives of every citizen 
and every business in our country, and, through its inter- 
national aspects, a tie-in with every nation in the world. 

But that is only part of the picture. By 1953 our ever 
increasing population and our constantly expanding 
national economy had increased mail volume to such an 
extent that the existing postal machinery was in imminent 
danget ol collapsing under the load. And the cost of 
processing mail had mounted to the point that the postal 
deficit was running nearly 34 of a billion dollars per year 

a loss of about 2 million dollars every day of every week. 

In 1953 the new management team in the department 
decided to take action. Relief from immediate pressures 
had to be provided and, in addition, the groundwork 
laid for a postal system flexible enough to handle the 
continuing increases in the flow of mail anticipated for 
years to come 

The corrective action decided upon involved two basic 


approaches: |. reorganization and 2. modernization. 


Decentralization of Centralized Authority 


The most important phase of the reorganization plan is 
the decentralization of managerial authority. Over the 
vears, tighter and tighter centralized control of every phase 
of postal operations had reached the point that even minor 
decisions had to be made in Washington. In fact, delays in 
reaching decisions were so lengthy that 10-cent problems 
were growing into thousand-dollar crises before action was 
taken. Actually, the postal establishment was in danger of 

ling on its own red tape unless management 
authority was decentralized. 


* Based on a presentation to the East Tennessee Chapter of 
AIT 195 
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istant Chief Industrial Engineer, Office of the Chief Industrial Engineer, Post Office Department 


The most important phase of the decentralization 
program of the Post Office Department involves the 
establishment of 15 regional offices in carefully selected 
parts of the country. These offices are being staffed with 
experienced postal people having an intimate knowledge 
of local conditions and local problems. These regional 
office personnel have been delegated the authority neces- 
sary to administer and manage post office matters at the 
local level. 

Not all the emphasis, however, is being placed on the 
purely administrative and fiscal aspects of management 
it is proposed not only to lower costs but also to provide 
better service to postal patrons and better working 
conditions for 14 million employees. 


Modernization 


The second basic approach decided upon was a program 
of modernization. Modernization is badly needed through- 
out the postal system. In far too many post offices, 
employees working in inadequate buiidings are trying to 
handle today’s mail with yesterday’s equipment and 
procedures. 

To spearhead the modernization, the Office of the Chief 
Industrial Engineer was established in November 1953. 
This newly-created office was charged with the continuing 
responsibility of providing department officials with 
technical staff assistance in the application of modern 
industrial engineering techniques to postal operations. As 
regional offices were established and staffed, industrial 
engineers were included as integral parts of the regional 
management teams and are responsible for all industrial 
engineering functions in their respective areas. 

Recruiting competent industrial engineers to staff both 
our headquarters and regional offices has been complicated 
to some degree by the fact that many of the specialized 
industrial processes commonly found in private factories 
are not present in the postal service. The Post Office 
Department processes no raw materials, manufactures no 
product, and has no control over volume. It is basically a 
collecting, sorting, transporting, and delivery business 
which handles more mail than all the other postal systems 


in the world combined. Our staff members, therefore, must 
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occupy relatively the same position in the engineering 
prolession as do family doctors in the medical protession 
that of general practitioners rather than specialists 

\nd since our men are not primarily theorists but are 
engaged in the practical application of industrial engineer 
ing techniques to very real operating problems, they rub 
elbows daily with all levels of postal personnel. All out 
engineers néed that intangible human touch essential to 
successful management-employee relationships 

When all 15 regional offices are established, organized, 
ind staffed, the scope of our industrial engineering re 
ponsibilities and activities will encompass all phases of 
postal operations, in all types of postal installations, in all 
parts of the country 

Vieanwhile part ol the staff is engaged in such work as 
determining the fixed and portable conveyor equipment 
and layout requirements necessary to handle all types ol 
acked mail (bulk mail 


speedily and safely ; developing 


new materials handling techniques and procedures; and 


developing functionally designed vehu les, carts, and 
containers to mechanize mail delivery insofar as is practi 
cable. And, of course, as these new equipments are de 
eloped, we must write new or rewrite old procurement 
pecifications to insure that manufacturers provide us 
exactly what we need 

And since employees can be exper ted to se intelligently 
new equipment and procedures only to the extent that 
they understand them, other staff members are busy 
Writing standard operating practice manuals and technical 
instructions. In addition, we expect to provide technical 
training to postal employees inh ordes to develop new and 
harpen old job skills 

All in all, | feel that our infant industrial engineering 
organization has, in a relatively short time, made con 
siderable progress toward the Postmaster General's goul 
of modernizing the postal Service 

We have been concentrating on several major projects 
requiring immediate study, which promise to produce 


maximum economies in fairly short order 


New \ ehicles 


One of the major efforts ts our vehicle program. The 
Post Othice Dx partment is one ol the nation’s largest users 
of motor vehicles, the big majority of which are standard 
light and heavy duty trueks of conventional design 
difficult to work from and costly to operate and maintain 

Our engineers, in cooperation with representatives ol 
the automobile industry , have designed a series of speciails 
designed, light weight vehicular units which will enable 
the carrer to perform much of his mail collection and 
delivery work on wheels and in comfort. To study these 
new vehicles, we established in Miami a test track with 
letter boxes spaced at various given distances. On this 
track we analyzed the time and effort expended by foot 
earriers 2S compared to carriers using bicycles, scooters, 
ramblers, jeeps, station wagons, and trucks of functional 
design. As a result of our findings, 300 of the 3-wheel 
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scooter type vehicles have been placed in service in Florida 
and 250 sit-stand trucks with right-hand drives are in use 
in the Ohio area. These machines have speeded up mail 
delivery at the same time they have made the work 
easier. And cost analyses indicate that they are con 
siderably less expensive to operate and maintain. Carriers 
working routes in congested areas cannot always use 
motorized vehicles. We have equipped some of these 
carriers With “caddy” type carts which enables them to 
transfer the loads from their backs, thus not only reducing 


fatigue but increasing productivity. 
Conveyor Systems 


Developing new and modifying presently available 
fixed and portable conveying systems and other materials 
handling equipment to speed the flow of “bulk”? mail in 
and out of post offices is another of our major projects. 
During the past two fiscal years, the Department has 
spent nearly 1/5 million dollars in developing and installing 
this type of equipment. Expenditures during the fiscal 
vear 1955 for heavy duty loading-unloading portable 
conveyors, fork lifts, dock boards, skids, pallets, tractors, 
battery charges, and other materials handling equipment 
will total at least another million dollars By eliminating 
much of the present ‘‘manhandling” of bulk mail, we 
expect to recapture the cost of this equipment in a reason- 
able length of time. And before leasing new postal facilities, 
plant engineering principles will be applied to help insure 
that new buildings permit effective mail handling opera 


tions with a minimum of manual labor 


Reduction of Drudgery 


One of the most tedious, monotonous, and expensive 
jobs in the postal service is that of “facing”? mail-—‘‘facing”’ 
is the term we use for the necessary operation of pre 
positioning letter mail prior to running it through the 
canceling machine to insure that the machine hits the 
stamped corner and not some other portion of the letter. 
\ research company has been working on an automatic 
facing machine since September 1953. The laboratory 
phase has been completed, and the machine is being tested 
with live mail. There are still problems to solve and many 
wrinkles to iron out, but I think we’re well on our way to 
taking the drudgery out of mail facing. In the not too 


distant future, we should have a machine, manned by 3 


or 4 trained postal technicians, capable of facing 25,000 
letters per hour. 

After letter mail has been canceled, the next step in 
processing it is the sorting operation. Sorting mail is a 
mass clerical job requiring a small army of postal clerks. 
The letter you send to a friend in a distant city first goes 
through the ‘‘outgoing primary,” that is, separation by 
the name of the state to which it is addressed; then it 
moves to the ‘outgoing secondary,” that is, broken down 
to the designated city within that state. When it reaches 
your friend’s local post office, your letter undergoes “city 


primary” and “city secondary”’ separations, which means 
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that it is broken down to the postal station and the indi- 
vidual carrier serving the addressee’s residence. These are 


only the basic separations involved in getting your letter 


delivered to its ultimate destination and I am sure you 


ill agree that you are getting your money’s worth out 


of a 3-cent stamp. At any rate, this job of sorting mail is 


a@ major al d COMplex problem 


The Mail Sorting Problem 


Present procedures require the use of several groups of 
labeled cases for each type of outgoing and incoming 
separations. As a result, we have row after row of sorting 
cases On postal workroom floors which compounds the 
perennial, al d sometimes critical, space problem. 

Post Office engineers have developed an experimental 
sorting case which is being thoroughly tested in post offices 
of various sizes. The standard sorting case has been 
enlarged and so modified that a postal clerk can obtain 
more separations from the initial reading of the address 
when he first handles a letter. Obviously, any increase in 
the number of separations each time a letter is handled will 
reduce the number of sorting cases required thus releasing 
badly needed floor space 

Improved sorting cases, however, are not the final 
answer to the mail sorting problem. We believe that the 
ultimate solution lies in the realm of automation and 
eventually we expect to come up with a machine which 
will automatically read typed Ol printed addresses and 
automatically sort mail so addressed. One of our con- 
tractors is moving ahead on the basic research essential to 
the development of a prototype automatic reading and 
sorting machine. Some progress has been made, but com- 
pleting this project will take time and a lot of hard work. 

Pending the development, production, and installation 
of these automatic machines, we are doing something to 
make the work of the sorting case clerk a bit easier and 
more comfortable. Included in this program are the 
improvement of seating facilities, installation of modern 
illumination, and repainting of interiors with restful, easy 


to look at colors 


Packaging Bulk Mail 


Using canvas sacks to package bulk mail has never 
been a wholly satisfactory method. Our engineers have 
developed model wooden and metal containers which are 
now undergoing full scale tests. As we gain the experience 
necessary to solve the many problems and develop sound 
procedures, it is our plan to expand the use of container 
equipment as a substitute for mail sacks, particularly for 
local use. Developing containers for long-haul service must 
necessarily be a lengthy project since extensive changes to 
present receiving and handling facilities will be required 
before we can go far in that area. One interesting and 
potentially profitable phase of this container project is the 
development of a paper sack for the one way shipment 
of mail to Alaska and perhaps to Puerto Rico. These 
one-time-use or throw-away type paper sacks will eliminate 


March-April, 1956 


the expensive return shipment of tons of excess empty mail 


bags. 


Contributions of Customers and Employees 


In the area of systems and procedures, we are in 
tensifying our efforts to induce heavy mailers to separate 
their local from out-of-town letters and tie them in 
separate bundles before mailing in order to reduce the 
pressure On our present sorting system. This program is 
now underway in 28 large cities and the results are most 
encouraging——a recent check disclosed that more than 3 
million pieces of mail per day are by-passing the standard 
primary distribution cases. A manual of instructions for 
installing and operating this system has been published. 
We plan to extend this procedure throughout the postal 
service at the rate of two regions per month, which is the 
minimum time required to train local postal supervisors. 

In order to do an adequate job of reviewing systems, 
procedures, and work methods, we need the help of all 
postal employees and their supervisors. We have a work 
simplification plan called ‘Methods Improvement” which 
we hope to get into operation soon. This program is an 
organized plan of action aimed primarily at aiding first- 
level supervisors and their crews of employees to cooperate 
in improving and simplifying their own work methods. 
This has often been called a “from the bottom up” 
approach to operations improvement. Our proposed plan 
has been used extensively and profitably in both private 
industry and other Federal departments to eliminate un- 
necessary tasks and produce savings in manpower, 
material, equipment, and space. This program has also 
proved to be a good employee morale builder, primarily 
because supervisors and employees themselves develop 


proposed improvements in their own work situations. 
Post Office Lobby Facilities 


In addition to developing and procuring various equip- 
ments to handle the volume of mail more efficiently and 
faster, we are working on items designed to give better 
direct service to our post office lobby patrons. The much 
discussed post office pen has become something of a 
national joke. After testing many types, ball point pens 
have been distributed for trial use. 

The patron waiting time at stamp windows will be 
reduced by the installation of stamp dispensing machines 
and accessory automatic cashiers at normally busy 
windows. Tests have shown that the use of these machines 
in unit sales of 20 stamps or less reduces the time per 
transaction by as much as 45%. 
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Comments on the Analysis of the Less 
Repetitive Types of Work 


By W. R. Hudson, Ph.D. 


of Industrial and Management Engineering, State University of Iowa. Senior Member ALLE 


Judging from the publication of case studies, there seems 
to be a growing interest in analysis of the less repetitive 
types of work. This interest is timely. A substantial por 
tion of our work force is now engaged in work of this kind 
and there seems to be high likelihood that the proportion 
will grow in the future. The various factors tending toward 
shorter hours of work and higher pay, including automa 
tion, promise to increase the staffing requirements 1n 
service industries and to decrease the amount of repetitive 
manufacturing done directly by humans 

Unless he is prepared either to ignore the problems of 
planning and control of the work indicated above, or to 
rely Oth Thine hine pie ing to accomplish these functions, the 
industrial engineer needs to start, now, to examine the 
problems of methodology in analysis of the less repetitive 
types of work. Case studies are evidence both of healthy 
interest and of tangible accomplishment in this problem 
area. By their nature, case studies stand as individual 
undertakings and so do not serve of themselves to give us 
perspective of this class of work situation. This paper is 
intended as a beginning of a search for the characteristies 
and general methodology for analysis of this increasingly 
important class of work situation, generally identified as 
less repetitive. This will be done by first stating at the 
fundamental level the requirements to be met, then con 
idering the methodology for meeting the two most chal 
lenging requirements 

As the starting point, a generalized statement of the 
mission of the industrial engineer is proposed: ‘Through 
analysis and measurement to construct tools for use in 
improving the direction and control of organized effort in 
human institutions” 

From this statement it follows that: 

1. The industrial engineer is primarily a maker, not a 
user, of tools for direction and control. These tools 
are intended for use; therefore they must not only be 
technically feasible but also practically usable 
The use of the tools should result in improvement of 
the effectiveness of utilization of the human and ‘on 
the material resources of the institution 
In order to carry out his mission, he must be able to 
accomplish the four prime stages of methodology, e.g 
(a) observation, (b) analysis, (¢) measurement, (d 

synthesis or invention. In addition he must be oper 
ating in a general atmosphere such that the resulting 
“tools” will in fact be utilized 
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\ssuming that the foregoing statements completely 
cover the requirements, although in quite general terms, 
does it appear that anything in the inherent nature of the 
class of work situations under consideration would prevent 
accomplishment of the stated requirements? In considering 
an answer, it is to be remembered that unique obstacles in 
comparison with the familiar repetitive manufacturing 
situation are the matters of concern. 

There appear to be two possible conditions which would 
prevent accomplishment of the mission, namely: 

1. The activity is such that it cannot be observed, either 
directly or in terms of consequent activity. This 
would be the case of a mental activity not manifested 
by a representative and observable physical activity. 
The pattern of activity is truly so random that no 
practically useful measurement is possible. This 
would be the case if repetitious and measurable ac- 
tivities were widely interspersed in small fragments 
among highly variable activities of condition (1) 
type. 

Krom this, two statements as to limitations in the 

handling of the problem class of work are inferred: 

1. The activities must be observable, either directly or as 
subsequently manifested representative physical acts. 

2. The job must now contain, or be subject to rearrange- 
ment into, sufficiently long sequences of repetitious 
activities to provide an economically feasible basis 
for measurement. 

There do not seem to the author to be any other limiting 
conditions due to the inherent nature of this kind of work. 
There are differences in methodology. These differences 
are largely in the relative importance of the techniques for 
observation, analysis, measurement, and for securing 
utilization. The observation and the measurement phases 
will now be considered. 


Observation 


Observation (including recording) of the nature of the 
activities comprising the job is likely to be much more of a 
problem than in repetitive manufacturing. The pattern of 
activity is very likely to initially appear almost completely 
random. Subsequent analysis may well reveal that the job 
pattern is not inherently and necessarily so random as it 
looked (and as the job incumbents believed it to be). Un- 
fortunately, there can be no “‘subsequent analysis” unless 
the existing activity content can be observed and recorded 
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in necessary detail. Therefore, the problem is to employ 
the most economical observational technique which will 
provide the necessary level of detail. 

Several techniques are available and have been success- 
fully applied. Reported applications include: 

Continuous observation—This technique is straightfor- 
ward, easily understood, and can get a lot of information 
in a short time. It has several limitations: (a) in situations 
where the physical area is heavily loaded with workers it 
may not be feasible to introduce the required number of 
observers; (b) where the uninterrupted duration of each 
activity is short it is very difficult to fully account for all 
activities; (c) long spells of observing are fatiguing to the 
observer (and hence productive of errors) and are likely 
to become irritating to the workers; (d) it is frequently 
impossible to establish any definite assurance that all vari- 
ations of activities have been observed; (e) skilled observers 
are likely to be required and considerable initial expense 
incurred 

\ctivity journal kept by the worker—This approach avoids 
the difficulties raised by outside observers but places an 
additional burden on the worker. Since the first duty of the 
worker is to the job, a dangerously large and often un- 
known proportion of the activities may be unreported as a 
result of pressure of the work. Again, establishing definite 
assurance of coverage of activities is difficult or impossible. 
Unless considerable care is taken in standardizing defini- 
tions and nomenclature, like activities may be recorded or 


interpreted as unlike, and vice versa. The approach does 


provide for immediate worker participation in the study. 


Work sampling by human observer—This approach avoids 
the difficulties already mentioned but has some of its own. 
For best efficiency of the technique, the activities to be 
accounted for must be clearly defined in advance—but this 
is exactly what is not completely known. For this reason 
a “catchall” category is usually provided in which a sub- 
stantial number of entries are likely to accumulate. This 
often means that additional studies must be made. 

The observers do not need to be skilled as such, but com- 
plete understanding of the category definitions must be 
secured in advance. Other difficulties include: the neces- 
sity for someone on the project to have a sound knowledge 
of the statistical basis of the technique, and the difficulty 
in securing the workers’ understanding and acceptance of 
the procedure 

Work sampling by motion picture camera—The combina- 
tion of memomotion photography, the random interval 
timer, and work sampling produces a very powerful tool 
for observation. The technique avoids most of the diffi- 
culties mentioned so far but has its own limitations: (a) the 
area which the camera can ‘‘see’”’ is small compared to 
that for a human observer although the detail it can see 
within that area is greater; (b) the level of normal lighting 
intensity; and (c) limitations imposed by the nature of the 
work being done may restrict use of the technique. 

There is no universal best approach indicated for all 
situations. Selection of the approach is a matter of jud 


v- 
- 
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ment just as in repetitive manufacturing. In any given 
total work situation a combination of the available ap- 
proaches is often best. The point is that these observa- 
tional techniques are available for use in analysis of the 
class of work under consideration. 


Measurement 


It is necessary to measure as well as to observe the com- 
ponents of a job or task. This is the phase about which 
least has been written and about which there is the most 
hesitancy in application to the less repetitive types of 
work. In the hope of contributing to clarity of thinking on 
the subject the author makes the following fundamental 
propositions: 

1. It is necessary to measure fundamentally for only two 
reasons: (a) so that definite, quantitative values will be 
available for assessing the probable result of proposed 
changes in the work, and (b) so those who will use the 
resulting control ‘‘tools’’ can operate in terms of quantified 
reference points. ‘Standard time’”’ is one of the forms in 
which this functional requirement is stated. 

2. There is no universally necessary level of detail (or 
refinement, or accuracy) to which the measurement must 
be made. Strictly speaking, the proper level of detail will 
be determined by two factors, (a) the variance exhibited 
by the performance times, and (b) the absolute accuracy 
of the measuring instrument. 

The level of refinement of the time measurement unit is 
not in itself a meaningful basis on which to judge the 
appropriateness of the resulting statements of task time. 
It is, however, meaningful to consider whether the meas- 
urements and statements have been made to the best level 
of refinement consistent with the variance in performance 
times. The variance referred to is that remaining after all 
feasible physical stabilizing measures have been taken. 
What is being said here is illustrated in the familiar fact 
that one of the most important purposes in establishing 
“standard conditions” is to reduce the variance in per- 
formance time. If it is not possible to standardize to the 
level of the element or of the cycle, then the variance at 
these levels will necessitate time statements based on 
larger units of production. The expected relationship might 
be stated generally as being a direct one between variance 
in task time and the size of the unit of production at which 
task time values start exhibiting stable parameters. 

Notwithstanding all the controversy around the subject, 
it is true that if we observe human work in enough detail, 
multivalued performance time patterns emerge. This has 
been discussed with reference to repetitive work in publica- 
tions, and the subject is introduced here simply as a re- 
minder that variance is present in so-called highly repeti- 
tive work. 

Since the statement of task time at any level of detail 
is of necessity based on an average, the only critical 
question on this parameter for the class of work under con- 
sideration is whether the average used as the best available 
results in an improvement in accuracy and usefulness of 
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the tatement of task time. If, for example, a vear’s pro 


duction were the smallest unit from which it was possible 


to draw a stable a eruge the accuracy ot the task time 


statement might be mproved ovel previously used esti 


risate bout the period might be too long for useful control 
Appl thio 


Ihe Lpprow he vhu h have been used inh determination 


of task time for the class of work under consideration may 


by ela 


fied into three types 

1. The production. study-standard data approach. The 
nature of the activities and time values for these are de 
termined in, generally, the same fashion as ina production 
study. Condition 


Ihe tllowed ol 


time neti 


ariables! are reduced to tables or curves 
tandard time is built up from constant 
ities plus allocated or prorated time for con 
dition aniable activities 

{ ually there 


the time data 


no formal statistical analysis made of 
Specifically, parameters other than the 
average do not usually appear in analysis and computation 
of time values to be allowed 


hE 


nee variation of task time is characteristic of the class 
of work discussed here, it seems probable that failure to 
formally consider variance could be a serious defect in pro 
cedure in many instances 


Vhis ipprow h seems to have been the popular one tor 


applications involving indirect factory work 


Z la j fipree ralues 
hivilre 


evolved from work sampling of ae 
I xamiples of this approach have been reported by 
Sammet and Maleom (1) and by Wright (2), among others 

The general procedure involves noting, during an ac 
tivitv study, the number of units of production completed 
during a work spell corresponding to that which serves as 
the base for the activity study. If a day’s work is the base, 
for example, the proportion of the activity, from analysis 
of work sampling data, is applied to total working time for 
the day to get datly minutes for the activity. This value 
when divided by units produced vields task time per unit. 

lhe procedure indicates task times at the cost of a small 
amount of additional observing, and this is an advantage 
On the other hand, data onthe internal detail of statistical 
behavior of the individual task time values are not di 
rectly available. Again, because of the characteristic vari 
ation in task times, parameters other than an average may 
be important to the analysis 

3. Direct sampling of lask times. This approach seems to 
have been little used and, except for studies of element 
and evele time in repetitive work, little investigated Yet, 
the procedure looks like a straightforward approach to the 
time problem in variable work. It could prove to be the 
preferred approw h in some situations and the only feasible 
one in others 

kor these reasons the upprow h will be discussed In more 
detail and an investigation will be reported in outline 
First, it should be pointed out that ‘“‘sampling”’ here does 
Short for: activities whose 


performance time will varv with 


the conditions encour tered in a particular performance ot the 


wetivity 
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not refer to informal sampling procedures, but to sampling 
and analysis of data done under statistical procedures. 

\s ground work, consider a hypothesis which states that 
“the task times for observable human work will, at some 
size of unit of production, form frequency distributions 
which are mathematically manageable”. The hypothesis is 
not original with this author. For example, Sylvester 
points out the possibility in his book (3). The implication 
of the hypothesis is that with respect to variable work the 
only practical question is whether the unit of production 
will prove to be small enough to provide a useful basis for 
improvement of planning and control 

The study outlined below was an investigation of the 
assumptions that: 

The limiting conditions for measurement were only 


those stated earlier, i.e 
i*) 


, (1) observable activ ity, and 

economical sequence length of repetitious ac- 
tivities. 

2. The hypothesis just stated is valid 

The State University of lowa has a long term program 
of investigations of methodology for analysis of the less 
repetitive types of work. Some of the studies have been 
made of hospital hursing, among them the one to be re- 
ported here. This occupation seemed to lie pretty well out 
on the repetitive to nonrepetitive continuum and hence 
was a logical situs for such studies. As an industrial engi- 
neering investigation, it was necessary to consider the 
problem of measurement and prediction of task time 
Among the numerous reports of ‘‘methods studies’? in 
nursing we have not seen one in which this problem area 
Was investigated. 

Obviously the work situation is one in which a consider- 
able number of variables may operate to affect the task 
times. It is also apparent that many of these variables 
are not subject to restriction at the direction of the in- 
dustrial engineer—-nor, in many cases, of any human. 

The work studied has certain characteristics which may 
well be common to that of professional, technical, and 
administrative workers. Among these characteristics are: 

1. The nature of the work is considered to necessitate 

freedom of individual determination of specific 
method for accomplishing an appreciable portion of 
the tasks. 
Correspondingly, the required specific quality level 
of the “‘product” is determined by the worker for the 
various individual increments of product. 
Access to, and consequently opportunity for stand- 
ardization of, method and quality limit is severely 
restricted for the ‘outsider’, i.e., the industrial 
engineer 
With both method and quality level ‘floating’, con- 
siderable variation in task time occurs for the same 
kind of product (‘‘same’’ being broadly defined). 
Although the level is not specifically stated, quality 
of “product” is of prime importance—obtaining 
effectiveness of utilization of resources is a happy by- 
product or bonus, when obtainable. 
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The investigation was carried out in one of the regular 
patient units ‘““wards’’) whose head nurse was willing for 
her unit to participate. In accordance with hospital policy 
all patients in the ward were of the same medical classifi- 
cation as to nature of illness. There was wide variation in 
specific kind of illness and severity of illness. The ward 
staff, of necessity, carried on its normal duties during the 
investigation. Almost all the patients were female, which 
meant that the engineer could not directly observe many 
of the activities. A nurse-observer was assigned to make the 
direct observations 

\fter general orientation of the staff to the investigation 
and of the Investigators to the work situation, the problem 
was attacked as follows: 

|. The morning, 7:30 AM to 12:00 N, work spell was 
selected because activity is greatest during this 
period 
Investigation of the process was made to determine: 
a) what was to be accomplished 
b) what activities or process steps were used 


the sequential relationship of these steps 


‘The process was questioned along the usual lines for 


process analysis 
With the staff intimately participating, steps were 
simplified. A standard 


written process Was developed and installed. 


rearranged, combined, 
The key to progress to this point was group recognition 
that much of the original variation was due to the variety 
of individual work plans for tasks which did not require 
exercise of professional judgment as to sequence or manner 
of performance. These were mostly the tasks done in 
preparation for those others which did require judgment as 
to manner of execution 
5. Each task was considered for the existence of in- 
herent variability in required task time. Two tasks 
requiring relatively large unit times and a number 
requiring small unit times were identified as variable 
in time requirements. These latter occurred during 
the course of one or the other of the two major unit 
time consuming tasks 
Unit times for constant tasks were determined by 
simple average of a group of nonrandom observa- 
tions. 
Time for conditions variable tasks were observed by 
random sampling of individual performances. Means 
and variances were computed. The group of small 
unit time tasks were allocated to one or the other of 
the two larger tasks, during which they occurred as 
interruptions or departures from the definition of 
the latter task. The time to be so allocated was the 
sum of the products of mean unit time by expected 
trequency of occurrence 
\ second data run on the two large variable tasks 
was made 28 days after the beginning of the first 
run. Table 1 is a summary of the results of the two 
data periods and of test for a common underlying 
universe of task times. Applicability of normal 


March-April, 1956 


TABLE 1 


Summary of Difference of Means Analysis 


ist Period 2nd Period 
Dec. 8-18, 1953 Jan. 5-27, 1954 
Activity 


Bath and 
backrub 38 6.162.400. 36 
Bedmaking 


and clean 


distribution procedure was decided from inspection 
of the frequency arrays. 

The data of the two periods were combined, new 
means and variances computed, and these means 
added to those for constant tasks to serve as a 
predictor of daily elapsed time for the team group of 
tasks. 

The predictor for required staff differed only in that one 
standard deviation each of the two major variable tasks 
was allowed. This was done on the grounds that staff size 
should allow for the occurrence of greater than average 
severity of patients’ condition and that those two time 
distributions were the only ones reflecting differences in 
the patients’ conditions. 

10. Certain constant time activities not received by all 
patients were prorated on average experience basis 
and a predictor chart was prepared for the head 
nurse. This chart is shown in Figure 1. Two curves 


HALL UNITS 


ELAPSED HOURS FOR ONE NURSE TO GIVE ALL CARES 








| | | t § 
2 1 20 2m 28 


TOTAL PATIENT CENSUS 


Fic. 1. Head Nurse’s chart for predicting elapsed time for 
morning care (daily control). Seales reduced to one-half of original. 
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ire needed because some task times differ, depending 
on whether the patients are in open ward or in hall 
room accommodations. The value on the ordinate 
is the « lapsed hours predic ted if one person performs 
all activities. The head nurse reads this value for the 
ward and also for the hall rooms avainst number of 
patients in each type of accommodation. The two 
readings are totaled and divided by man hours of 
staff avaiable per hour. The result is the predicted 
elapsed time for the team periorming the group of 
wetlivitie 
It should be noted that no access to internal method of 
pertormance ol patient’s condition variable tasks was 
allowable for the engineer, and this situation had to be 
accepted as @ part ol the problem of developing a& meas 
uring and predicting procedure 
Performance of the prediction procedure is shown for daily 
) 


control in ‘Table The criterion for useful accuracy of 


prediction was established by the head nurse, well in 
advance of development of the predictor, as an error of 
15 minutes in a total elapsed time as small as 150 minutes 
or as great as 240 minutes. The omitted dates are those on 
which the head nurse was not on duty In order to avoid 
biasing the results the head nurse was asked to personally 
compute the predicted elapsed time at the beginning of 
each day and not to reveal the attempt at prediction nor 
the answer to the staff. The computation took her about 5 
minutes. The last staff member to complete the duties re 
ported the actual completion time and, hence, established 
the actual elapsed time. Table 2 shows errors in prediction 
of the actual elapsed time. A minus sign means that the 
actual was less than predicted by the indicated amount. 
With respect to staffing predictions, at the close of the 


study the unit had been operating tor ovet dO days at the 
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predicted level. This was one person less than the head 
nurse’s initial estimate of minimum staff. The head nurse, 
the nursing supervisor of the service, and the medical 
chief of service all rated the quality of patient care as 
satisfactory. 

Economy of the procedure. The investigation was experi- 
mental and so involved a lot of observing, analysis, and 
computing. However, had the daily control been based on 
data of the first data period only, the predicted elapsed 
time for full patient load and predicted staff would have 
been overstated by 1.68 minutes out of 240. The indication 
from this is that the restriction of a single source of vari- 
ation may permit development of a dependable predictor 
from a relatively small sample size. In this case the re- 
stricted source of variation was the multiplicity of indi- 
vidual work plans, and when this was restricted a sample 
of approximately 50 would have been the economical size 

Check studies in other wards where no serious attempt 
was made to restrict multiplicity of work plans resulted 
in the conclusion that it was not feasible to develop a 
practicable predictor for daily control. For example, 
analysis of a much larger body of data indicated the exist- 
ence of not less than eight separate task time distributions 
as counterparts of the two major time tasks in the study 
just outlined. 

The investigation just reported may be summarized as a 
demonstration of a feasible approach to formal planning 
and subsequent measurement of work performed by profes- 
sional level workers and assistants. The work itself, while 
obviously subject to many variables as to task time re 
quirements, was not completely variable nor so between 
unpredictable limits. The restriction of sources of variation 
which are existent but not inherent to the work is an im- 
portant condition to the subsequent measurement, predic 
tion, and control problem. Deliberate and direct sampling 
of task times, resorted to as the only apparently possible 
expedient, produced satisfactory results. The two assump- 
tions of the investigation were supported by the results. 

It is concluded from the study that the third approach, 
just illustrated, may provide an approach to situations 
previously considered to be too variable for handling. 
Certainly this approach seems worthy of more investiga- 
tion by industrial engineers. We at Iowa intend to investi- 
gate it further 
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The Engineer and the Corporate Team 


By E. Finley Carter 


Vanager of Research Operations, 


The role of the Engineer is becoming increasingly 1m- 
portant in the complex we call modern industry. Just an 
attempt to ¢ lassify the skills essential for its operation is 
enlightening. We have industrial engineering, management 
engineering, methods engineering, time study engineering, 
administrative engineering, data-processing engineering, 
electrical engineering, mechanical engineering, chemical 
engineering, civil engineering, electronic engineering, 
hydraulic engineering, aerodynamics engineering, micro- 
wave engineering, production engineering, machine design 
engineering, automotive engineering, quality control 
engineering, and we could go on and on naming them. No 
wonder there is a shortage of men with specialized training 
in so many branches of the profession. 

Logic and analysis, so much a part of the training of an 
engineer, together with the ingenuity and resourcefulness 
expected of one choosing engineering as a profession, are 
all valuable assets. They become even more so when they 
are properly integrated along with technical knowledge 
and skill into the corporate team. It is this process of 
integration and the individual engineer’s role in its ac- 
complishment that I want to discuss. - 

Most of what I shall have to say, upon analysis, is so 
logical that it should be obvious. However, as engineers, 
we are often accused of making simple things complex, as 
well as vice versa; and I fear this is often true with our 
human relations 

Whatever we might choose as a social group or team, 
there are in addition to skills two ingredients of paramount 
importance. One is mutual interest, which we can consider 
as a motivating force, and the other is mutual confidence or 
respect. If there is a mutuality of interest between pro- 
ducer and consumer, there is a potential business. If it 
exists between stockholders, management, and employees, 
there is the incentive for a corporate organization, and, if 
all those who are the members of the corporate team have 
a common gorul, there Is good reason to expect a successful 
operation to result. Unfortunately, mutual interest alone 
is not enough. The mutuality of that interest must be 
recognized and there must be the ability to do something 
about it through the pooling of the knowledge and skills 
required. Hlowever, real success is assured only when there 
exists mutual confidence vis-a-vis, the individuals making 
up the tean 
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Sta nford Research Institute 


Now, how may this be achieved? I am sure not all that 
I shall have to say is peculiar to the engineer, but I am 
talking to an audience of engineers and am convinced that 
an attempt on the part of each of you to recognize your 
own potential in the development of a wholesome working 
environment will pay dividends. 

First, you must have confidence in yourself. There is a 
no more insidious deterrent to mutual confidence than an 
unrecognized lack of self-confidence. One’s ego attempts to 
compensate for inward insecurity by helping him to see 
his own worst faults and many more in his associates 
rather than in himself. If, without recognizing this little 
trick, he bolsters his false pride by dwelling upon the 
faults and mistakes of others, there is a compounding of 
his own insecurity and an impairment of that for the team 
of which he should be a part. 

Strengthen your own self-confidence by focusing your 
attention upon the best within yourself and within others. 
Back up your sincere convictions with courage and enlist 
the help of others in constructive effort. Nothing succeeds 
like suecess and a modest contribution can bolster one’s 
self-confidence more than a masterpiece in wrecking some- 
body else’s reputation. 

Now, let me urge a word of caution on the other side. 
Others too have pride and their egos are seeking to protect 
them. Do not unwittingly make it more difficult for those 
around you. I have seen too many instances where engi- 
neering and production personnel have not only found 
difficulty cooperating but in some instances have actually 
become antagonistic toward one another. The most 
common cause and correction for this might well be 
gleaned from a little story. A well-dressed lady is often as 
fastidious about selecting a slip or petticoat as she is the 
dress that covers it and yet, have you ever noticed just 
before going out to a party how careful she is in checking 
to make sure that her slip is not showing? Then at just the 
right time, while seated in a group, she will deftly cross 
her legs allowing just enough of her pretty petticoat to 
show to enhance her overall attractiveness. My advice to 
you is, “Don’t let your education show except in an 
audience where it becomes you and, even then, show it 
sparingly’’. You will note I said show it sparingly—-not use 
it sparingly! 

We Americans put a lot of emphasis upon freedom, and 
rightly so, for it is our heritage—-it is the heritage of every 
fellow on the team. It is not a random or purposeless 
freedom that we respect but a freedom of choice. If you 
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will remember this, you will realize that in essence every- 
thing you get through an individual comes through his will. 
Keven when he is frightened or bullied into performing his 
act, he is choosing between doing what he does and some 
more unpalatable thing. If he has his heart in his work 
and gives with enthusiasm, his action is regenerative. Lf 
his choice is always a reluctant one, the effect will be 
degenerative. Real authority is born of respect; it is 
never more effective than when response to it reflects the 
warm and sincere respect ol the respondent 

Such respect is gained not just from knowledge and ex- 
perience one has but from the way he uses them. It is a 
product of knowledge, experience, and understanding, and 
there is no field —not even that of engineering —in which 
understanding plays a more important role than in human 
relations 


To you who i 


re Industrial Engineers, [ am sure, this is 
not a new thought, but you, like all of us, can afford to 
heed the warning that our emotional natures do not readily 
permit the same degree of objectivity in dealing with 
personal problems as we have been trained tO use In 
studying the inanimate. You have to make a more con 
scious effort to understand why you react as you do to the 
action of your associates and vice versa. This conscious 
effort is enhanced and implemented by more effective 
communication between those concerned. Each of you can 
take the initiative in Improving such communications 
Before closing | would like to suggest two important 
channels through which that communication may be 
improved for the good of all 

First, each individual has something to give as well as 
something to gain from all others who make up his par 
ticular group or team. A genuine interest in each of his 
associates and in his associates’ work begets a reciprocal 


attitude which is the basic ingredient of mutual trust and 
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cooperation. An exchange of ideas in such an atmosphere 
enriches each participant. Through the stimulation of 
thought such an exchange is often responsible for a prolific 
conception of many more ideas. One does not lose his own 
individuality in helping others to feel that they, too, are 
playing vital roles. Instead, he is thereby perfecting the 
real art of communication and is at. the same time winning 
allies. 

A second communication channel is to and through the 
management of one’s employing organization or corpora- 
tion. Even though great opportunities are open in top 
management for engineers with vision and broad interests, 
management needs technical guidance from all levels of an 
engineering organization. The technical complexity of our 
industries today requires the cooperative effort of men who 
have attained competence in their respective specialties. 
Such effort properly coordinated eventually results in 
tangible products, the production and distribution of which 
are essential for the continuation of progress. In order that 
this cycle may be successfully completed, it must first get 
under way. Management is responsive to those whose 
competence and faith say a thing can be done, and whose 
determination says it will be done. It is not difficult to sell 
when conviction and enthusiasm are present. For our own 
good and for the benefit of management, let’s play on 
management’s team. It will surprise many who have felt 
that management’s function is to hold tightly the purse 
strings and oppose engineering expenditures to learn what 
an excellent ally management can be when its confidence 
has been won. This communication channel through 
management to and from the ultimate consumer is essential 
to our very existence. 

[ know of no more fitting authority to quote in closing 
than King Solomon himself who, in Proverbs, says: 
‘Wisdom is the principal thing, therefore, get wisdom, and 
with all thy getting, get understanding’. 
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A Hyper-Audio Pulse Triggered Input Device, 
for Work Measurements, Standard Data 
Sampling, and Biological Response Studies 


By Christian Rand, B.Se., M. Se. 


University of Califor nia, Los A nge les 


The measurement, or timing, of human motions and re- 
actions is an important phase of most all research within 
such fields as psychological reaction studies and work 
measurement investigations. Within the applied field, mo- 
tion and time studies have been carried out with rather 
crude instrumentation, such as the decimal stop watch. 
For laboratory purposes, however, where trends and 
patterns are sought, much more accurate time deter- 
minations than those yielded by stopwatches are re- 
quired. 

\s early as the turn of the century, KF. W. Taylor (1) 
pointed out the possibility of collecting and tabulating 
common work elements, and later used these for synthet- 
ical time studies. A further step in this direction was made 
by the Gilbreths (2) through their development of the 
micromotion technique and their classification of the work 
elements (‘‘therbligs’’). Since that time, a large number of 
studies involving timing of the human work elements have 
been carried out through the use of micromotion analysis. 
However, the demand for higher accuracy, along with the 
trend toward larger sample sizes of observations, has 
created a situation where micromotion analysis becomes 
expensive and very time consuming at best. It is an in- 
herent drawback of the technique, that either accuracy 
or sample size must be sacrificed if micromotion analysis 
is to be used without complete disregard to cost. 

This drawback has long been recognized, and during the 
more recent years, several other forms of instrumentation 
systems have been developed whereby timing of the human 
activities can be carried out. Such instrumentation sys- 
tems have ranged from simple hand-activated mechanical 
recorders, to relatively complex electro-mechanical sys- 
tems capable of displaying their results as statistical dis- 
tributions. An example of such an instrumentation system 
is the Kymograph, developed by R. M. Barnes. (3) Re- 
cently, all-electronic recorders, or counters, were proposed 
as elements of such instrumentation systems by, among 
others, A. J. Rowe. (4 

In contrast to the micromotion technique, electro- 
mechanical and electronic instrumentation systems require 
some form of input device capable of detecting the begin- 
ning and the end of the work elements being studied. 
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Photoelectric relays, microswitches, and fingertip-material 
contacts have become typical input transducers for such 
applications. 

It is an unfortunate characteristic of the development 
so far, that there has been too little cross-breeding between 
the work measurement scientist and the instrumentation 
engineer. This has caused a large degree of mismatch be- 
tween the instrumentation system elements. This mis- 
match, particularly apparent in the selection and use of 
input transducers, stems from the following: 

1. The work measurement scientist is very often un- 

familiar with the transfer characteristic of the input 
devices used, and equally unfamiliar with the large 
number of new transducers developed during the last 
years. 
Most instrumentation engineers are not sufficiently 
“motionminded”, and hence not capable of under- 
standing the particular transducer characteristics 
required for work measurements. 

3. So far, almost all attempts have been to ‘‘fit’”’ the 
input devices to locations where the traditional 
“therblig” breakpoints are expected, rather than to 
redefine the work elements to fit the input device 
selected. 

tecent studies on the accuracy of various work meas- 
urement transducers carried out by the author (5) has 
revealed several sources of considerable time lag and in- 
consistency within almost all presently used input devices. 
During these studies it was also found that attempts to 
improve the transfer functions of the various input de- 
vices, more often than not, resulted in greatly increased 
complexity, inflexibility, and cost. 

With the above outlined state of affairs in mind, it was 
decided that a completely new approach was needed, an 
approach that could secure accurate and reliable time de- 
terminations within the fields of biological time response 
and work measurement, not only for the presently used 
instrumentation systems, but even more so for the benefit 
of the all-electronic instrumentation systems that are 
bound to come in the near future. A continuation along 
the present philosophy, where improvements are made 
only on already known systems and transducers, will most 


THE JOURNAL OF INDUSTRIAL ENGINEERING 73 








likely produce only prohibitively expensive equipment, 
still unable to match the inherent high response properties 
of the future all-electronic recording facilities. 


The Problem 


The problem can be broken down into two basic cate- 

vories: 

1. What is the nature of the motions (or response) to be 
measured, and what is the required degree of accuracy 
of the measurement 

2. Hlow is the motion to be measured, and what ac 
curacy is obtained 

In biological research, the time interval normally repre 
sents the elapsed time between some form of a stimulus, 
and some form of motive response. In work measurement, 
the time intervals of interest are normally those of the 
work elements, referred to as “‘therbligs”. Always involv- 
ing some displacement of body members or muscles, such 
time intervals must have a finite value. Elsewhere (5) it 
has been indicated that time intervals of an order of mag- 
nitude less than ly 00 sec, are not to be expected In any 
human motion. Thus, if time measurement can be made 
witha reliable accuracy equal to or better than 149 goo sec., 
the error in time determination will be so small (less than 
1%) that it can be discounted when compared to any time 
interval measured. Hence, to assure results where the 
measurement error always is of a negligible order of mag 
nitude, it seems logical to plan for instrumentation systems 
where measurements can be carried out to within 10~ see. 
or better 

The measurement system itself can be broken down 

into two parts: 
|. The recorder or counter with associated equipment. 
2. The input devices, or transducers used. 
Since both these sections of the system will be determining 
factors in the overall measurement accuracy, the least ac 
curate section will govern the end results. Although present 
day electro-mechanical recorders have characteristics pre 
venting accuracies much above lso9 of a sec., present 
all-electronic recording systems can provide time measure 
ments to an accuracy way beyond the required 10~™ see. 
The recorders can hence, with the exception of cost, be 
eliminated as being a problem. Thus, it remains to find or 
develop a transducer, or transducers, capable of vielding 
the desired order of accuracy. 
The Transducer 

Before any attempts are made to introduce new trans- 
ducers, some of the desirable properties of such trans- 
ducers should be summarized; 


1. The transducer should have a time response equal to, 


or better than, ! 10.0090 See 


2. The transducer should be able to accurately detect 
breakpoints in the motions or work cycles. Such 
breakpoints do not, however, necessarily have to co- 
incide with the traditional ‘‘therbligs’”’, as long as the 
sum of the detected element times adds up to the 
cycle time 
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3. The transducer should have a high operational flexi- 
bility, so as to facilitate easy experimental set-up as 
well as changes during the course of experimentation. 

4. The transducer should in no way limit the motion 
freedom of the operator, nor should it possess any 
characteristics that might cause psychological effects, 
biasing the operator attitude, or performance. 

5. The transducer should, as far as possible, be a general 
one. That is, it should be possible to apply the same 
type transducer to a large number of various instru- 
mentation situations. Equally, the transducer should 
be able to activate all present and future instrumen- 
tation systems. 

6. Last, but not least, the transducer should be relatively 
inexpensive, and require a minimum of auxiliary 
equipment. 

Keeping these desirable requirements in mind, an analysis 
of various transducers presently being used will indicate 
that none of these possess the desired characteristics. (5) 
The most promising system seems to be the material- 
fingertip contact. That is, the system where wires along 
the arms of the operator, out to the fingertips, close instru- 
mentation circuits when the fingertips touch material, 
material-bins, or assembly jigs. This system provides ex- 
cellent breakpoints for the elements, and studies reveal 
that the system basically has a very favorable response 
characteristic. 

Although this principle is hampered by several serious 
fundamental defects, such as limited motion freedom, psy- 
chological bias effects, etc., the basic response and sim- 
plicity made it a logical choice for attempted improve- 
ments. 

Two major drawbacks, and one minor one, needed at- 
tention in order to develop a fingertip-material-contact 
system, fullfilling the above stated requirements. 


First, the wires along the body members of the operator had 
to be eliminated, since it is virtually impossible to apply such 
wires to a human being without causing discomfort and restrained 
movements, as well as psychological bias effects on all but, per 
haps, technical personnel. 

Secondly, since the system only works with conducting mate 
rials, the detection current had to be made zero, or extremely 
small, so as to eliminate the high resistance of graphite coated 
nonmetallic parts from the system parameters. 


The new system is shown in Figure 1. This diagram serves 
a twofold purpose. Above all, it is shown to indicate the 
nature of the equipment involved, and the fundamental 
principle of operation. Secondly, the diagram as indicated 
represents a practical, useful transducer circuit, applicable 
to almost all simple and complex biological response 
studies, as well as to some of the work measurement 
elements. 

The principle of operation is based upon two electronic 
circuits: 

1. The pulse generator. 

2. The pulse detector with its associated gating circuits. 

The pulse generator, a hyper-audio (or sub-r.f.) block- 
ing oscillator, generates a high frequency voltage that by 
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capacitive coupling is induced into the body of the opera- 
tor being tested. The hyper-audio frequency selected (100 
Ke s the power output 10.1 W. 


causes this triggering signal to be way below the threshold 


along with very low 
of all human senses. The capacitive coupling to the human 
body can be applied through a concealed antenna, built 
into the seat or the back of the chair, in which the operator 
is seated. If the pulse oscillator is transistorized, the 
operator can carry the oscillator in a pocket. In this man- 
ner, both motion limiting and psychological effects are 
eliminated 

The pulse detector, attached to the jig, material bin, or 
circuit desired triggered, consists of an amplifier tube, 
triggering an Eccles-Jordan bistable multivibrator. Touch- 
ing the input lead to the amplifier will cause the first posi- 
tive pulse transmitted through the body of the operator to 
drive the amplifier grid from its normal, ‘‘beyond cut-off” 
level, into a conducting region. When this occurs, the bi- 
stable multivibrator will change state, provided the multi- 
vibrator half section, associated with the input amplifier, 
is in its nonconducting state. Subsequent pulses trans- 
mitted to the amplifier input after switching has occurred 
will not affect the circuit, due to the low amplifier plate 
voltage, and the grid clamping diode preventing the grid 
from going positive. Thus, switching will occur within one 
cycle of the oscillator frequency after the body member has 
touched the input. The selection of carrier frequency 
should be 


high enough to secure the required time response as well 


made intelligently. The frequency should be 


as good coupling between the oscillatory source and the 
body, vet low enough to prevent r.f. coupling between the 
Frequencies between 10,000 
eps. and 100,000 eps. have been found to yield very satis- 


fingertips and the pick-ups. 


factory results 

Since the amplifier tube will start to conduct current 
while the grid is still negative, no current other than those 
caused by eddy and stray losses will be required to operate 
the detector. Hence even poor conductors, such as graphite 
coated or aluminum painted parts, can be used. 

In addition to the circuits already described, the com- 
plete input device as outlined in Figure 1, contains an 
electronic gating circuit for operation of electronic §re- 
corders, as well as an electromagnetic relay gate for opera- 
tion of electromechanical recorders. The electronic cathode 
follower gate has no effect on the system time response. It 
should be 


electre magnetic relay 


stressed, however, that the introduction of an 
will the response 
properties to those of the particular relay selected. A good 
high speed relay, with a response of 1 to 4 msec. should be 
able to match 


reduce system 


the transfer characteristics of almost all 
electromechanical recorders. The only auxiliary equip- 
ment needed to operate this input device, is a standard 
laboratory power supply, yielding 300 v. plate voltage, 

75 V. bias voltage, and 6.3 V. A.C. for the tube filaments. 

In biological response studies, response time data can be 
obtained by, for example, randomly operating the ““RESET”’ 
switch to activate the right hand “sTaTE INDICATOR” neon 
light. The task of the test object will be to touch the input 
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terminal as soon as he sees the light go on (simple response 
study). The response time, that is the time interval 
between stimuli and response, can be recorded on an 
electronic time interval counter, being activated by the 
‘“‘HI-SPEED”’ cathode follower gate. In such a study, the in- 
strumentation delay error can be completely discounted. 

The input device, as indicated in Figure 1, is not capable 
of detecting all work elements. As shown, only elements 
such as “‘grasp + transport loaded” or ‘“‘assembly + trans- 
port empty” can be measured. If a material bin, containing 
metal washers is connected to “tnput 1’ and an assembly 
jig (a metal bolt) is connected to “tnpur 1’ the input de- 
vice will switch “on”? when the fingers touch the metal 
washer in the bin (beginning “grasp’’) and ‘‘orr’’ when 
the transported washer touches the assembly jig (end 
transport loaded). For such time measurements, as was 
the case with the response measurement described above, 
the internal transducer lag can be discounted. 

As stated in the introduction, a slight redefinition of 
the work elements, from those defined by Gilbreth for 
micromotion-analysis, will make it possible to use the 
basic principle outlined in this paper for further break- 
downs of work elements. Besides the redefinition, such in- 
strumentation will require a slightly more complex circuit, 
involving more input detectors and some electronic logic. 

Say that the work element “grasp” is defined as being 
the time between the first contact of fingers and selected 
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part, a d the moment the part breaks contact with the bin. 
If « monostable (freerunning) multivibrator is now con- 
nected to the material bin, the pulses transmitted by the 
operator will keep this multivibrator in action from the 
first contact until the part breaks connection with the bin. 
Along the same patterns most all other work elements can 
be redefined and electronically instrumented. The work of 
defining the electronic therblig’s’’ and designing the 
associated electronic transducers, is not yet completed. 
However, no fundamental hindrance can be visualized at 


the pre ent state ol developm«e nt 


Conclusions 


1. The hyper-audio pulse triggered input device, de 
cribed in th 


ing highly accurate time measurements within the fields of 


paper, offers unique possibilities of perform 


biological re Porise studies and work measurement inves 
tigation lime measurement toan accuracy ol l40 009 Sec 
Ol better « il) “stl he secured. provided all electronic 


recorders are used along with the proposed transducers 


2. The system deseribed eliminates all previously pres 
ent maletfect uch as limited motion freedom and psycho 
logical bia since no visual connections between the 
instrumentation and the operator are required The rf. 
signal, replacing the wires, is of a frequency and power 
ll below the threshold of all human senses 

3. In biological studies, as well as in work measurement 
stud the 
flexibility 


ystem possesses a high degree of operational 
since only one wire is required between each 
input and the electronic circuits. Thus the “pick-up” 
location can be changed without any readjustment being 
required 

t+. Although only briefly mentioned in this paper, the 
use of the system deseribed offers an opportunity to re- 
define the work measurement elements in a more accu- 
rately determinate manner than the traditionally used 
micromotion “therbligs’’, thus assisting the design of better 
and more accurate Standard Data systems 

5. The system described works equally as well with con- 
ventional electromechanical recorders as with the more 
advanced electronic recorders 

6. Considering the high degree of accuracy as well as 
the high operational flexibility, the system can compete 
with any presently known transducer system, economy- 


Wise 
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Microcosm 


By D. H. Denholm 


Chief Industrial Enginee r, Chase Bag Compan Y, St. Louis, Missouri 


One of the delightful enigmas an industrial engineer 
faces is being in a position of knowing what to do (always); 
and knowing what is being done (sometimes) and not 
being able to bring them together (constantly ). 

Have heard some folks say it is a most frustrating ex- 
perience We are not always In a@ position to solicit im- 
mediate management support, complete Union approval 

we even have trouble with agreement among ourselves. 

Those of you who by-pass this enigmatic condition are 
indeed fortunate. Most of us struggle our Way step-by-step, 
fighting problems that have no academic reason for 
existence. 

Because of these constant conflicts we would like to 
offer a story without a moral. We hope the more gifted 
in our ranks can absorb—osmosis-like— some stimulation 
which will guide their future actions 

rhe story we have to tell is one of conflict in wage 
incentive administration. Under no circumstances is this 
to be considered a condemnation of the practice of paying 
incentive. On the contrary, the writer is an enthusiastic 
supporter of incentives. It has been our fortune to spend 
our entire working life developing and administrating 
such plans 

In this experience, we have become an enthusiastic 
supporter of incentives as the ‘‘magic bullet” or catalyst 
which will keep and guarantee the American Way of Life. 
When incentives are designed and administered properly 
they will, in every instance, result in increased pro- 
duction. This production has two inherent corollaries; 
a) lower production costs making for a stronger and 
healthier competitive manufacturing organization and 
(b) the opportunity for increased hourly earnings by the 
worker as a reward for the contribution of effort and skill 
(and in many cases, as a reward for contributing to 
‘“pre-planning”’ 

Nowhere can the writer find another single tool which 
can accomplish this ‘‘miracle’”’ of the American way of 
life increased productiy ity, lowered cost, higher hourly 
earnings and ultimate lower cost to the consumer. 

How can we have this out of the muddle that we some- 
times precipitate? The answer must be that there is no 
placebo which is pleasant in taking and yet totally ef 
fective. The results can be achieved only by hard work, a 
basic understanding of the rights of human beings, the 
application of scientific industrial engineering principles, 


and a constant consuming desire to make these work. 
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We have made a hobby of collecting case histories 
illustrating conflict under incentive administration. With 
out further philosophizing, let me present to you a story 
concerning quality, piece work and human beings. We can 
make no moral of this... draw your own conclusions. 

On the last of June, 1950, Harry Brinks threw down his 
casting. The foreman had just handed him his pay check 
and he noticed that it listed a deduction for defective 
castings. 

The following work day, he got his fellow members 
together and they all agreed that deductions from their 
pay for scrap was totally unfair. Subsequently, he and his 
friends found the shop steward and persuaded him to issue 
a grievance which read as follows: 

“We object to the present scrap plan in the foundry. We 
request the plan be discontinued and molders be paid for 
chargebacks beginning July 1, 1950.” 

Had we been a participant in this case, we would have 
known that the foundry scrap plan was in effect since 
October 20, 1947. Under it, when the percentage of metal 
returned to the cupola for remelting is less than 30% of 
the gross melt, no deductions are made from the incentive 
earnings of foundry personnel for defective castings. When 
the remelt is over 30%, deductions are made in accordance 
with a schedule listing responsibility for different types of 
defects in castings and a schedule of labor value attributed 
to different castings. 

During the preceding week of the grievance issuance, 
the remelt exceeded 30%. The total deductions from all 
of the foundry personnel for defective castings was $9.93. 
A month prior to that the deductions totaled $27.84 and 
two months prior to that the total deductions totaled 
$19.78. 

Daily the defective castings are sorted and lined up on a 
bench by the inspector who lists them on a form according 
to the type of defect and posts the report. The foreman 
classifies the castings for which he considers the molders 
to be responsible. Employees then have an opportunity to 
observe the scrap and discuss their alleged responsibility 
with the foreman. If they so choose, the matter can be 
taken up as a grievance if they feel that the foreman does 
not receive their explanation sympathetically. 

In subsequent meetings, the union agreed that the 
contract phrase describing the molders piece work plan 
contemplates payments only for acceptable work. It does 
not challenge the right of the company, therefore, to 
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charge back s¢ rap attributable to the worker, but it does 
not accept the plan whereby the foreman solely determines 
responsibility. It contends that the company must prove 
beyond a reasonable doubt that the fault is due the 
yperator. Further, the contract does not mention the 
molders plan, and therefore is open to a grievance and 
subsequent arbitration 

The company insisted that payment for good piece 
work only is a consistent plant-wide policy authorized by 
the contract, even though there are variations in the form 
n different departments 

It might be interesting for us now to pause and to read 
the portions of the contract concerning the direct incentive. 

The present standard hour plan is used for direct 
neentives, which provides an opportunity for additional 
earnings over and above the occupational step rates for 
those jobs where both the work content and output can be 
accurately and economically measured and recorded.” 

The quantity ol quality work to be performed under 
specified conditions by an employee in one clock hour to 
earn his occupational step rate is called a standard hour 
Chis standard hour is expressed in pieces per hour. From 
this figure is derived the decimal hours per piece which is 
known as a production standard. 

This contract « xpresses the entire agreement between 
the parties hereto and it is mutually agreed that neither 
party, during the term of this contract, shall have the right 
to require the other to enter into negotiations or to 
entertain demands on any subject whether or not expressly 
referred to in this contract, except wages and insurance as 
expressly permitted in this contract and except alleged 


violations of the express Provisions Ol the contract 


Subsequent meetings were to no avail and, consequently, 
the factors—much as mentioned above—were brought to 
arbitration. The arbitrator eventually ruled that the 
union’s theory—*‘‘Since this foundry’s scrap plan is not 
mentioned in the contract it is therefore not valid’’—is 
ruled out. The arbitrator’s wording was interesting. He 
states, “Collective labor agreements are not in nor not 
negotiated in a vacuum but in a setting of past practices 
and prior agreements” 

He further stated the evidence that the union presented 
challenging the propriety of the schedule of responsibility 
#% bad moldings might well be so. It was his feeling that 
this would perhaps be an appropriate subject for con- 
sideration in determining a grievance wherein a molder 
claimed to be wrongly charged with responsibility for 
defective castings. No such grievance had ever been filed. 

The arbitrator finally and wisely indicated that where a 
plan has been in operation for a considerable time, a party 
challenging it has the burden of proving that it does not 
conform to contractual requirements or that its operation 
has caused erroneous results. In this case, the union has 
not established either proposition. 

Subsequently, the award was given the company and the 
scrap deduction plan was continued. During the course of 
the grievance and arbitration, the molders were paid their 
past average piece work payment. 

Harry did not like this at all, but agreed to go back to 
work since they felt from the very beginning that the 
deductions, as can be seen, were quite modest. They 
resolved to see that the foreman would have a more 
difficult time in determining responsibility for bad mold- 
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A Study of the Accuracy of Measuring Time 
Study Elements with Visual Break Points 


By Nasri D. Magar 


Department of Engineering, University of California 


The basic problem considered in this study is the in- 
vestigation of the variability with which time-study ob- 
servers read visual break points, that is, specifically to: 

1. Determine whether intra or inter-individual differ- 
ences contribute most to over-all variability in reading the 
stop watch. 

2. See if variability is a function of experience, company 
and element length 

Importance of the problem. The number of watch readings 
required to secure an adequate mean element time is a 
controversial part of everyday time-study procedure used 
by industrial plants. Some time-study people select a 
‘best’? value by inspection, others rely on large numbers of 
observations to produce a stable mean for each element. A 
recent tendency has been to base the number of observa- 
tions needed on the variability of individual observations. 
Experimenters using this last technique have recognized 
that variability of individual observations contains two 
elements: 

1. Variability of the measured process, 1.e., the worker. 

2. Variability of measurement, i.e., the time-study 
man’s reading of the stop watch. 

With this in mind, the operator used in this study was 
selected in order to minimize the variability due to the 
worker’s performance. Few companies try, in a similar 
fashion, to reduce the variability of measurement by 
selecting properly their time-study men. 

If the variability of the time study is decreased, the 
number of observations can be reduced—which will prove 
to be economical. Such reductions can be obtained by: 

1. Selecting time-study men if inter-individual differ- 
ences exist 

2. Training men to read the stop watch better if intra- 
individual differences contribute most to variability of 
watch reading. 

This study will seek answers to several other questions, 
such as: 

1. How effective is experience in reducing variability? 

2. Does the operating environment of different com- 
panies, for experienced time-study men, also make a 
difference? 


Factors Involved in the Problem 


In general, time-study writers believe that the more 
minute the measurement, the more useful is the result. The 


March-April, 1956 


fact is that the scientific value of measurements does not 
depend upon their minuteness. It depends instead upon 
their accuracy and precision. Most time-study writers 
recommended .05 to .10 as the best length for time-study 
elements. Therefore, in this study three elements of .04, 
.09 and .10 minutes length have been used, all with visual 
break points. 

A simple assembly cycle was used to simulate a factory 
situation in generating break points at which the watch is 
read. Micro-switches actuated recording pens on an Ester- 


line Angus Kymograph type time recorder which pro- 


duced the more precise and accurate element times 


called “‘true’’ time. 

In accordance with the experimental design, the follow- 
ing equipment was selected and can be divided into two 
sategories: 

1. Testing Equipment (Figure 1). 

a. Testing of an assembly which is the battery-lug. 
b. Work place arrangement. 


:. Time-study stop watches. 


_ 1. Testing equipment 
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(An Eesterline Angus Recording Kymograph 


) 


Mime Reeording Equipment: An Esterline Angus 
Recording Kymograph (Figure 2 

In order to secure visual break points and at the same 
time record the element times by the Kymograph, a fix 
ture (I?) was built to keep the body steady when engaging 
the screws to the lug and for holding a micro-switch in 
a fixed position. The lug wire hole slid over a one-half inch 
outer diameter) short pipe (P) at the horizontal edge of 
the fixture, to keep the lug in the correct position, At the 
edge, a micro-switch (M,) was fixed such that the body 
battery lug) interrupted the switch when positioned or 
disengaged from the fixture. The gravity feed chutes (A, B 
and ©) were built for the three parts of the lug (A for the 
long serew, B for the short one and C for the body 
Another switch (M 


long crew chute 


was placed at the (released) end of the 


Phe operation consisted of the following elements: 

Klement 1. Remove and put aside assembly in tote pan and 
place Onn rhure 

ft and assemble small screw and release 

long scereu 

Klement [11 Lssemble long screw 

lhe representative time-study groups were the following: 

1. Undergraduate group with no expervence This group 
represt nted time study observers hav nga good knowledge 
and very little (school laboratory only) experience in time- 
study and motion economy 

2. Graduate gro ip Chis group consisted of students in an 
Industrial Engineering graduate time-study class at the 
University of Southern California 

3. Compa qroup This group was composed ot time- 
study men, of one firm, with different periods of ex- 
perience 

The object of the experiment together with Instructions, 
were given to each group. The sequence of the elements 
previously outlined was clearly identified to the men 


Questions raised by the subjects were very clearly ex- 
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plained. Then one or two trial runs (30 cycles per run) 
were timed, until the men were acquainted with the cycle 
and its elements so that no one cycle or even an element 
would be missed and also to overcome the learning effect. 
Finally, the time-study men timed the formal run, begin- 
ning with the second cycle, to overcome any confusion and 
to effect complete concentration on the study. 


Analysis of Data 


Errors in watch re ading. Watch reading is the key point 
of this study, i.e., the study was made to find how ae- 
curate and precise time-study men are in reading their 
watches. Watch reading errors may be made by a given 
man or between men. This will be discovered in the statisti- 
cal analysis of data, as well as the effect of experience and 
element time length upon watch reading. 

Statistical tests used. Karl Pearson’s chi-square test was 
the chief statistical technique used to test hypotheses 
concerning the distribution of deviations or errors from 
one person to another. 

Since it was possible that the variability could be in 
fluenced by differences in training, three groups (Under- 
graduate, Graduate and Company) were used, and each 
group was subdivided according to experience. The sub- 
groups were the following: 

l. No experience. 

2. 3-18 months (inclusive) experience. 

3. 18 months to 3 vears (inclusive) experience. 

1. Over three years experience. 

To determine the significance of inter-individual differ- 
ences within experience subgroups of each group, the 
hypothesis that the distribution of watch reading-devi- 


ations was the same for all people in the subgroup was 


tested by chi-square for each element and each subgroup. 


The statistical analysis showed that there is a difference 
among the distributions of watch reading errors among 
individuals in the Undergraduate group for all elements 
except Element IIT. 

Since inter-individual differences within an experience 
subgroup were significant, only in the case of Element 1] 
for the Graduate and Company groups, it was assumed 
that there were no inter-individual differences within ex- 
perience categories 

The hypothetical frequencies in the chi-square test have 
to be equal to or greater than five, or the frequencies 
must be grouped. Since grouping was necessary in most of 
the tests described previously, loss of sensitivity was sus- 
pected To verify the conclusion (based on the chi-square 
tests) that intra-individual error is the same, the homoge- 
neity of variance of the Company group errors was tested. 

The results of this and the remaining tests of homoge- 
neity of variance indicated that intra-individual variation 
is not significantly different among observer for Elements 
I, III, or the total evele. The hypothesis ol homogeneity 
of observer variance for Element II is rejected at the .05 
level of confidence, and can be just rejected at the .01 


level. Since the variance of each observer’s error is based 
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on thirty observations, the .O1 level seems most logical to 
use 

The analysis of variance by classification divided the 

variance of an observed quantity into meaningful compo- 
nents and then tested the significance of the components 
by means of F tests. Thus, in this analysis, the variations 
of deviation of elemental times is divided into components 
due to experience and elements and interaction to test the 
significance of both 

The following hypotheses were tested: 

a. Hypothesis 1: The mean error is independent of the 
length of element. The test of this hypothesis is made 
independent of the experience effects. 

Hypothesis 2: Experience does not affect the mean 
watch reading error. The test of this hypothesis is 
made independent of the length of element effects. 

H ppothe SUS 
of element time and experience effects. 
H ypothe S78 


neous and independently distributed 


There is no interaction between length 
Variances of individuals are homoge- 


Che level of significance was chosen to be .05. 

The statistic used was the F test. For hypothesis 1, 
and hypothesis 2, the numerators for F are the mean 
square Tol length of element times and experience 
means square respectively. If hy pothesis 3 is rejected, 
the denominator for each ratio is the interaction 
mean square 

The assumption that observations are from normal 
populations with homogeneous variance and that the 
length of element time and experience effects are 
additive 

Che results indicated that the observed value is not 
significant and so it was concluded that there was no inter- 
action. Therefore, the two estimates of variance, inter- 
action and within subgroups were pooled. 

The analysis showed that experience has no significant 
effect on variability of watch reading, and that the experi- 
ence effects are significantly smaller than would be ex- 
pected 

\lso, the length of the elements had no effects on vari- 
ability of watch readings. All these results agree with the 
results of the chi square tests 

These facts again justify the conclusion that element 
length and experience do not affect the distribution of time 


study wat h reading errors tor time study observers. 


Implications 

The results of the chi-square tests indicate that inter- 
individual differences are not consistently significant 
except among inexperienced time-study men (Under- 
graduate group) when they are timing visual break point 
elements of magnitudes from .03 to .10 minutes. Table 1 
shows that men from different companies having as much 
as three years of experience may exhibit significant inter- 
individual differences in watch reading ability when timing 
short elements (.03 to .04 minutes). 

Inter-individual differences were not found significant 
when timin 


g long elements (.07 to .11 minutes) except 
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when the group with no experience timed elements of such 
length (Element II) preceded by a very short element 
(.03 or .04 minutes—Element I). 

It is interesting to note that only the inexperienced 
Undergraduate group showed inter-individual differences 
in recording total cycle times. Apparently the errors in 
reading individual elements cancel out and do not affect 
total cycle time errors. 

Inter-individual differences are exhibited most by men 
with little or no experience in time-study; individuals with 
experience are not significantly different. The inter-indi- 


vidual differences appeared in the Graduate group upon 


testing the experience effects, but it was due to one man 
whose experience was not primarily in time-study. When 
this man’s data was excluded, errors were not. signifi- 
cantly different among the Graduate group as shown in 
Table 2. 


TABLE 1 
Summary of Chi Square Test of Inter-Individual Diffe ences in 
Distributions of Watch Re ading Errors Within Ex pervtence 
Subgroups, Element I 


Group 
Experience 
Subgroup Clases 
de 


Gradus Comps 
siadiante sraduate ympany 


11. 7090* 
19 
3l 


12 


10 12 

17.816 21.219" 
2.05 18.30 21.00 
2.01 23.20 26.20 


* Significant at .05 level of confidence 


TABLE 2 
Recomputation for Graduate Group Only One Person Excluded 


Element 
Total Cycle Time 


| 

2.090 
9 49 
13.31 
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Conclusion 


The primary cause of errors in watch reading is varia 
bility within the observer, i.e., intra-individual differences 
except when the observers have less than three months 
experience 

There is every indication that the intra-individual differ 
ences are not statistically different from one time study 
man to another ina group and for elements of length .03 to 
11 minutes unless an element of .10 or .11 minutes is 
preceded by a short element .03 to .04 minutes. From the 
results it appears that the Company group measured short 
elements with fewer correlated errors than the Graduate 
group which represents many plants. This apparently does 
not affect the variance of the error but would change the 
mean time for an element 

These intra-individual differences are not reduced as the 
time-study man gains experience except possibly for the 
timing of an element following a short element of .03 o1 
04 minutes 

From these conclusions it appears that the magnitude 


of watch reading error cannot be reduced by better se 


lection of time-study trainees, but should be effected by 
training programs directed at all time-study men in a 
company regardless of experience. Such training should 
attempt to eliminate correlated errors and to show each 
man better watch reading methods. 

It also appears that the ‘rule of thumb” limiting time- 
study elements to at least .05 minutes is valid. One major 
cause for lack of homogeneity of variance within the Com- 
pany group when recording Element I] appears to be 
based on the fact that it was preceded by a short element 
of .03 to .04 minutes. Furthermore, there is every indica- 
tion, in the distribution of errors for the Graduate group, 
that the errors in reading Elements I and II are correlated. 

Finally, the standard deviations observed in this experi 
ment for watch reading errors ranged from .005 to .O1 
minutes and averaged between .007 and .0O8 minutes. 
This agrees closely with the results of Mr. Lazarus for 
visual break point elements. Apparently the variance of 
errors about the rounded true time is not substantially 
larger than that around the true time to the nearest .0001 
minute 


NEW CHALLENGES 


INDUSTRIAL ENGINEERING 
IN MEDIUM-SIZED BUSINESS 


AUTOMATIC 
SING 
The Status of Scientific Man- 
agement 
DANIEL SELIGMAN 
henae Bilitoe Fortane Required 


\lagazine Dr 


Director ( ‘omputer Lab 


DATA PROCES- 


Application of Automatic Data 


Processing Systems and Skills 


HlowarRD AIKEN 


HUMAN ENGINEERING 


Dr. G. H. Mowsray 
\pplied Physics Lab. 

The Johns Hopkins Uniy 
Dr. Lee CHristie 
Operations Research Office 


The Johns Hopkins University 


Harvard University Dr. Ropert B. SLEIGHT 


Effect of Equipment Trends 


Dr. SAMUBI 


President, Applied 


Psychology 
( orp. 


ALEXANDER Washington, D. C. 


Chief Data Processing, Div 


National Bureau of Standards 
1/so Prese nlation on 
Organizing for Automatic Data 


Processing 


Ladies Program: 


An entertaming program has been developed which will include sight 
seeing and social events with ample opportunity tor shopping and visit- 
ing. Some of the National Capitol highlights to be visited are the US 
Capitol (where a session of Congress will be viewed), the White House, 
\It. Vernon (George Washington’s homesite), the Lincoln Memorial, 
ind the Tomb of the Unknown Soldier 
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Seventh Annual 


AMERICAN INSTITUTE OF INDUSTRIAL ENGINEERS 
CONFERENCE AND CONVENTION 


APPLIED MIATHEMATICS 
Probability Theory 
Dr. Ropert B. Ferrer 
Ass’t. Prof. of Industrial 
Management MIT 


Monte Carlo Methods 
STROTHER WALKER 
Operations Research Office 


Che Johns Hopkins | niversity 


Linear Programming 
Dr. Harotp KUHN 
Brvn Mawr College 


Also Pre 


Queueing Theory 
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WORK MEASUREMENT 


Problems in Work Measurement 
RALPH PRESGRAVE 
J. D. Gordon & Woods Ltd. 


Indirect Work Standards 
H. B. MAYNARD 
President, Methods Engineering 
Council, Pittsburgh, Pa. 


Also Presentation on 


Memo-motion Techniques 


CURRENT PRACTICES 


AUTOMATION 
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Theory of the Production Process 


Technological Advances 


(Continued on Opposite Page) 
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An Algebraic Approach To 
Profit Control 
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Assoc. Prof. of Ind. Eng. 


Stevens Inst. of Tech. 


Measuring Work by 
Methods 
taLPH M. BARNES 
Prof. of Eng. & Prod. Mgt. 
University of Calif. 


Sampling 


Inventory Control 
Dr. H. A. Simon 
Carnegie Inst. of Tech. 


OPERATIONS RESEARCH 
APPLICATIONS 

Dr. RusseLt ACKOFF 

Case Inst. of Tech. 

Dr. Roger R. Crane 

Touche, Noven, Bailey & Smart 

Detroit, Michigan 

WARREN E. ALBERTS 
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RECENT READABLES 


AUTOMATION Moving Data Processing Developments”’, p. 93. Equipment 


manulacturers point out a few ol their own problems — among 





























\utomation \ New Dimension to Old Problems G. P themselves and with customers—as well as possible ways to 
Schultz & B. B. Baldwit {fnnals of American Economics, (2162 resolve these difficulties 
Florida Avenue, Washington 8, D. ( $1.00 Art. 5: ‘“‘Where Do You Go From Here?’’, p 105. Reviews 
\n explanation of the kind of technological change which the planning steps involved in the transition to office mechani 
sutomation represent ind an analysis of some of its likely zation and provides a bibliography of the latest and best 
efleets, For more particular consideration, the authors single publications and films which can be employed in developing 
out tour Ke rea 1) the skills that automation will require in understanding of appreciation for the subject including 
of the labor fore 2) its effect on job classifications «& the limitations of the present equipment and techniques 
eniori ile }) its implications for education & traming 
nd (4) the problem of displacement \utomation—Its Development in Metalworking’’, by A. Ash 


burn, Mechanical Engines ring, p 958. November 1955 
ivi tomatior ‘ | . 7 
Digital Autor M. L. Klein, F. K. Williams, and H. ¢ This is an historical summary which answers the questions 


wan Inst er and Lutomatior November 1955 prin gee Automation How did it start? What does it mean? Where 


Or 2 ; 
1930) will it go? ( onclusion Automation is not a sé cond industrial 
his article is an introduction to the binarv number svstems revolution, but a logical step in the evolving science of pro 
l ( ti ( iputing I ( ! I ~ S810 oO t ’ 
ed in computing machine It include i discussion of the duction methods. Some necessar\ developments for the 
meaning of anv numb tem. cde i bers, straight : 
' umber mh, decimal nhumbe “igh 1utomation of metalworking discussed include: New Stand 
Poarhear imber decimal binary number trinar numbers . ns -_ 
: : 1 | les i ; irds, Materials & Power Sources, The Assembly Line, Trans 
occonar HUer Ponracar coded decimal numbers, and eyvelu : 
3 fer Machines High Speed Machining Automatic Machine 
oded number Of basie importance are the techniques for : : in . 
j 1’ Control, Automatic Size Control Pape Controls, Automatic 
dation ibtraction multiplication and division with eed : 
binarice lool Controls, and Assembly Machines 
\ family of five articles on office automation prepared under the GENERAL 
direction of senior editor Jame K. Blake, Dus Lee ew & Moder 
Ind October. 1955 CGiuides to Effective Production Management: Communication 
Art. | Che Fitful Beginnings of Office Automation,” p. 57 Coordination—Controls. Publications Sales Dept. P, American 
Prediction that what we have seen thus far in the field of Management Association, 330 W. 42nd St., New York 36, 48 pages 
flice automation j only the beginning Cites planning ot $1.75 ($1.00 to AMA members 
ome compan hichenvi ion central data processing centers A series of five papers written by plant men on these sub 
is entities entirely separate from remainder of the enterprise * jects: What top management wants from production; Co 
But cautions that this cannot occur overnight primarily be ordination of manufacturing and warehousing operations with 


nagar t ] nal | 5 
cause of management's inability to correlate all ramification traffic and transportation; What top management should 
ind npleatior \ ‘ " \ pprow , ( SSCS ’ 
» im _ vhich thi Rew ‘py ich en IM passe expect trom quality control; Controlled inventories mean 
\ vt bac lyat ] t pr nt . k of u fi t\ rT ) 
) icle at present is lac iniformi in equiy reduced costs; and Role of the production executive in labor 
ment mnantulacturer will have to get together and standard 
relations 
ize on “common language medium, equipment feed speed 
ete The general rule toda ipent to be a cautious approach - ° ah 
PI PI Industrial Engineering Terminology, Order Department, The 
vith conversion of one tem or unit at a time : . , 
) . > American Society of Mechanical Engineers, 20 W. 39th St New 
art. 3 (;,00d Planning Integrates Order Processing for 
, : rk 1S. 50 pages, $1.50 
Better Customer Service p. 69. Case history of IDP instal Yo pige 
f de s 500 strial enginee r te s Mos 
stion by Scott Panes Co. ta cover ita eales order-ackuoel Brief definitions of 500 industrial engineering term lost 
rts > ly 
dgment-shipping paperworl procedure Time to proces can be understood even by non-expert in the field 
ish order thru to any one of eight plants was reduced to 15 


mainte Installation time, from first serious planning steps INVENTORY CONTROL 


mntil tem had been debugged” ind was operating satis i 
f ‘Ff “¢) any yproaches to Production Problems’’, Number 220 
wtor t ) 15 months. Schematic flow chart of procedure ompan \pproa ; ’ 


Manufacturing Series, Published by American Management 


, , ssoci: 330 West 42nd St., New York 36, $1.75 ($1.00 to 
Art. 3: “27 Companies Evaluate the Impact of New Data Association, 39 . id TK é 
» ’ —— » ) < SS ages 
Processing Technique p. 77. Comments, based on experi AMA member page 
‘ " One of the principal sections of the booklet pertains to in 
ence pointing out popular misconceptions and problems 


' , ntory control and management. It contains papers by 
thout this field and offering samples of approaches which have Venus meiner nde B pa} ‘ 


| several authors representing different industrial activities, 
proved suces ful in specihe instances 
Art. 4 ai H rl Peockusare | t tl Pant namely appliance manufacturing instrument making, 
‘ ow it oduct OOK i th ist- 
machine tool manufacturing, and food processing. Among the 


Phe Editor wishes to acknowledge the invaluable assistance topies discussed are the dimensions of inventory, specifically 


received from Messrs. C. E. Colvin IIL and D. J. Fournet. Jt volume, value, and time. Consideration is also given to the 
both of the Ith Corporation, Baton Rouge La., in preparing subject of production rate adjustment to take care of fluctu 
this issue listing ations in demand 
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OPERATIONS RESEARCH 


Distributions of Solutions of a Set of Linear Equations (with an 
Application to Linear Programming)’’, M. M. Babbar, Journal of 


the A in Statistical Association, p Sd4 September 1955 


This article presents an approach to deriving distributions 


f the variables representing the solution of a set of simul- 
ous linear equations, when the coefficients are subject to 
lom errors. The distribution of a linear function of these 


ilso discussed 


MATERIALS HANDLING 


Vanual Materials Handling Equ pment. Caster and 
Manufacturer’s Association, 27 Monroe St., Chicago 
S100 


; ; 


istrated manual to help you select and use manual 
ing equipment including industrial wheels, casters, two 
iand trucks, industrial platform trucks and trailers 
ind skids. Tells what the product is, why it’s made 
how it’s used, how to select the unit vou need 


‘catalogs on that type of unit 


Speed t Loading”’ p S4, Vodern Ma 
ovember 1955 

oading system developed by a leading wax 

the increased output of tour production 

s halved the number of operators needed. In order 

ow, components of standard materials handling 

ised. A combination of roller & belt con 

ters & pullers and a standard pallet dis 

iny claims, virtually eliminated operator 
d Increnuse d oading speeds 

Kkconomies to Materials Handling Part 

wlern Materials Handling, November 

i two-part series that outlines funda 

reduction. Five fundamental rules dis 

reported in the last issue of the Journal. 

covering work simplification, operating 

placement, satety fatigue ind method 


discussed in this article 


Procedures to Business Oper 
the {merican Statistical 
ptember 1955 

ritten for the purpose of giving executives 
ipling theory without confusing them with 
thols or unexplained technical terms. The 
grouped into three broad categories 
Svstematie Sampling, and Random 
ve advantages of which are discussed. 


nimizing the cost of random-sampling are 


‘al Methods Norbert Llovd 
Modern Textiles Magazine 


itended to present the techniques of statis 
ol for use in the textile industry. Subjects 
| 


e; frequency distributions, averages, measures 


ind sampling 


ples of Testing’, J. Mandel, /ndustrial Quality 
overmber 1955 

blems in science are solved by analyzing the small 

the numerical values of a few measurements. In 

e differences, it is necessary to guard against 


<d by the testing procedure. One of the princi 


March-April, 1956 


pal functions of statistical design is to detect and neutralize 
these biases. The author illustrates this approach with ex 
amples involving a study of the homogeneity of a chemical 
sample, a road test of automobile tires to determine rate of 
tread wear, and a study of the aging characteristics of natural 
and synthetic fibers 


WORK MEASUREMENT 


‘‘Maintenance Problems’’, D. W. Karger, Plant Engineer, October 
1955, p. 114 

Work simplification used for problem solving which answers 

the questions: how to study maintenance preblems, how to 

get the facts, and how to find the solution? Stresses the im 

portance of isolating and defining the problem and getting all 


the facts 


“Simplified Maintenance Standards’’, Robert 8. Smith, Plant 
Engineer, Oct. 1955, p. 87 
This article answers such questions concerning mainte 
nance standards as: How much do they cost? Can we use them 
profitably? Can a small plant employ these standards? How 
do they work? The example described is a system used in a 
pipe shop in which time standards have been set for the repeti 
tive jobs of a pipe fitter: cutting and threading pipe, making 
screwed and flanged connections, ete. The necessary staff and 


paperwork for the system are described in detail 


“Some Principles of Methods & Motion Study as Used in De 
velopment Work’’, R. R. Farley, p. 20, General Motors Engi 
neering Journal, Nov.-Dec., 1955 

The author’s own abstract is as follows: 

“In today’s manufacturing plant, the machine, the as 
sembly operation, cr the process all have been designed 
obviously, for the best possible performance and efficiency 
But all machines and processes —even the so-called completely 
automatic—are controlled by human operators. Thus, it is the 
man-machine combination which results in the product and 
the overall output is evaluated as man-machine performance. 
Designers of machines and industrial operations, therefore, 
must give attention to principles applying to the human 
element in the man-machine relationship for the proper func 
tioning and ease of operation of the machine. In General 
Motors, equipment is designed on the basis of the man 
machine system. Such designs require the application of a 
number of principles of methods and motion study affecting, 
for example, work space limits for the female or male operator 
manual activity of the operator, the force and the motions 
which the operator can best use, and the proper arrangement 
of information for visual response.’”’ 


WORK SIMPLIFICATION 


“Work Simplification— Improving Materials Handling”’ 
Stemp, Plant Engineering, August 1955, p. 96 


Lillian 


This article stresses the importance of keeping an open mind 
during the search for improvements in materials handling 
operations. The engineer should accept only logical ‘‘No’s”’ 
rather than dogmatic ‘“‘No’s.’’ Several illustrations of im 
proved materials handling operations are included to serve as 
imagination jolters 


BOOKS 


“Baste Principles of Parliamentary Law and Protocol’’, Marguerite 
Grumme, 3830 Humproy Street, St. Louis 16, Missouri, 1955, 68 
pages, $1 
This pocket size manual is a handy reference which contains 
the Basie Principles of Parliamentary Law (based on Robert’s 
Rules of Order). It is a compact visual aid for referring to 
basic rules, officers’ duties and members’ rights. This manual 
also contains a Basie Chart of Motions for quick reference 
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hen presiding. It also contains a Basic Convention Agenda 


ind Note la special section on Protocol outlines correct 

procedure ind courtesies for the meeting the officer ind 
member 

The De n and Analy of Experiment Oscar Kempthorne 

N. ¥ John Wile ind Son Inc Hl pages, $S SO 

Phe book contains 29 chapter he early chapters provide 

Lisé oO f screntifie method and the principles of experi 

ne il design exemplified by Sir Ronald Fisher’s famous tea 


tasting experiment. There follows a brief summary of elemen 


tar tatistical theor the normal distribution, and derived 


impling distribution, and a discussion of such important con 


cepts as orthogonalit estimation, and likelihood ratio tests 
\ discussion of least squares theor ind the general linear 
hypothesis also appear For the reader who wishes to ippl 


the technique in hfelds other than agriculture, some caution 


necessal It has sometimes been rashly assumed that the 
rategy of experimentation specifically developed for agri 


cultural application is directly transferable into all other 
field his is not so beeause of the long time necessary to 
gather data for an igricultural experiment ind the large ex 


perimental error inherent in such data 


VMotion and / ree » a7 Benjamin W Niebe] 
Irwin. Ine Homewood. Illinoi 1055 135 pages SH 


Richard D 


\ basic college text which ma be used for reference or 


ining. Includes sections on work sampling, predetermined 
tandards for indireet work, and allowances 


Proven industrial methods and tools are covered 


P ‘ ky nee ’ Econo ‘ .  o Schwever, MeGraw-Hill 
Book Compan Inc 30 West 42nd Street, N. Y. 36, New York 
1955, 409 pawes, $7.50 
Material in this book is predominantly slanted to engineers 
in chemical production and related industries. Subjects con 
dered in some of the 12 main chapters are as follows: value of 
money-equivalence, amortization, capital requirements for 
proce plant rate of return and payout time replacements 
economic tf lanes ind inventor In process operations and 
economic anal is ol it complete proces 


Profit M and Control’’, Fred V. Gardner, MeGraw-Hill 
Book Compan Inc 30 West 42nd Street, New York 36, New 
York, 285 pag S6 

Written for those plant operating men who feel the need for 


er and tighter control over their operations. If the cost of 
Keeping cost has become too high ind if methods ind pro 
cedures of keeping costs have not kept pace with physical de 
velopment, this book may help to get the figures needed to 
run the plant without undue duplic ition of effort Susis of the 


technique 


the breakeven pont 


‘Manual of Industrial Engineering Procedure 
Patton, William ¢ 


Dubuque lowan. 1955. 144 pages, $10 


edited by John A 


Brown Company, Publishers, 915 Main Street, 


his manual describes the basic tep-by-step procedures for 
the 10 essential programs for better management controls 
These are 
] 


cost control, production planning and control, plant layout 


wage incentive program, job evaluation program, 
ule ind distribution analysis, personnel selection, em 
ployee training, inventory control, and materials handling 
Lengthy bibliography included 


“Techniques of Plant Maintenance and Engineering—1955’’. ¢ lapp 
and Poliak, In 441 Madison Avenue, New York 17, New York, 
218 pages, $7.50 

This book consists of material presented in the form of 


papers ind discussions at the last pl int maintenance and engi 
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neering conference held in Chicago. Some of the topics 1n 
cluded in the twenty-three papers are the following: the wants 
of both maintenance and management people in their rela- 
tion with each other, maintenance force organization, cost 
control, preventive maintenance planning and scheduling, and 


communication between management and maintenance 


“Modern Office Methods”, C. L 
Prentice-Hall, Ine 


\ concise presentation of office organization, equipment 


Littlefield & R. I Peterson, 
, 1955, New York, 562 pages, $9.00 


and methods that should be of interest to the Industrial Engi- 


neer concerned with office activities 


“The Automatic Factory’’ teport of the Conference held at Mar- 
gate, June 16-19, 1955, The Institute of Production Engineers, 10 
Chesterfield Street, London, England, 228 pages 
\ report of twenty-one presentations dealing with various 
facets of automation—ranging from general management 
problems to technical problems and applicat ions to social and 
educational problems resulting from automation. A wealth of 
information reported by leading British engineers 


“<The Lutomatic Factory A Critical Examination 
June et al., 


Stephen A. 
Instruments Publishing Company, 1955, Pittsburgh, 
SS pages 
This report attempts to bridge the gap between the theo- 
retical concepts and the actual industrial developments of the 
Automatic | actory. It presents the basic concepts of automa- 
tion and illustrates proven applications. Far from being a 
thorough treatment of the subject, but very thought provok- 


Ing 


“Introduction to the Theory of Errors’, Yardley Beers, Addison- 
Wesley Publishing Company, 1953, Cambridge, $1.50, 65 pages 
This small volume will be of value to those involved with 
measurement problems and consideration of errors. With ad- 
ditional use of mathematical and statistical techniques in 
Industrial engineering this will include many individuals. A 
fundamental treatment—very good 


Penguin Books, 1955, 


‘Prelude to Mathematics’’, W. W. Sawver 
Baltimore, $.65, 214 pages 

\ very readable and intriguing presentation that will be 

of interest to the Industrial Engineer who wants to review 

his mathematical training The author has great facility in 


explaining how and why mathematics can be used 


“The Psychology of Industrial Conflic yr. Ross St wwner John Wiley 
& Sons, Inc., 1956, New York, $8.00, 550 pages 

\ systematic examination of union-management relations as 

a psychological problem, drawing upon basic material in the 

fields of the social sciences. The book is oriented toward 

achieving ‘‘Industrial Peace’ by better understanding of the 

sources of dissatisfaction and how to avoid them. It should 


be of interest to all Industrial Engineers. 


“Improving the Work Skills of the Nation: Proceedings of a Confer- 
ence on Skilled Manpower’’, National Manpower Council, April 27- 
May 1, 1955, Arden House, Harriman Campus of Columbia Uni- 
versity, 225 pages, Columbia, cloth $3.50x, paper $2.25x 
The National Manpower Council was established at Colum- 
bia University in 1951 to study significant manpower problems 
and policies. These papers from the 1955 Conference which was 
attended by sixty nine representatives of industry, labor, 
education, and government, focus attention on the Ways In 
which the secondary schools, industry, and the local com- 
munity can contribute more effectively to strengthening the 


country’s skilled manpower resources 
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INSTITUTE INTERESTS 


ALTE and EJ¢ 


The growing recognition Industrial Engineer is vividly 
recent 1of ALLE to issociate membership 
organized in 1941, is the one 
s for the entire engineering profes 
f economic, political and social impact 
engineer’s Department of State 
membership comprises at present 
sOcretles ASC] AIM ASALE and ATI 
of Chemical Engineers 
(Association 
lietets and Marine Engineers 
engineering Mducation 


Refrigerating engineers 


ooperation among the various branches of the 
hg profession 
clence nad protession of engineering 
respecting national and inter 
engineering profession can be 
f its members 
mankind through the avail 


ihilitv of the engineering 


read so that just a few ean be 
Joint Council 
tween the engineering profes 
nd abroad 
National Science Foundation in basic 
nygimneering sciences 
| 


recinimed 


services through periodic 
ment conditions (earnings, effect of con 


tion upon engineers relations to labor 


Engineering Manpower Commission, in 
Importance ol the engineering profession 
econom ind promotes the most effective 
igineers 
il significance to 
provides, for the first time 
ndustrial Engineering, a voice for our field in the 
Tex 
(Lex W. Rarut 
Director-at-large and 


iJIE Representative at EJC 
ATLANTA CHAPTER 


it the November meeting, one 
\ songtest, of sorts took place 


dinner, with accordion accom 


Ist Vice President of the 
speaker for the evening, General 
ne-time Vice President of General 
Division, now is a resident of the 
R. Glaney Ine is most active 


March-April, 1956 


in this area. His fifty years of experience with du Pont, General 
Motors and the Federal Government made him well qualified to 
speak on ‘‘Labor-Management Relations.”’ 

Using instances throughout his whole life as examples, General 
Glaney developed the change in these relations in the 20th century 
His theme of ‘“‘What can I give to vou voung folks”’ stressed the 
faults of management that augmented the labor movement, and 
the faults of labor today. In some very humorous stories, he 
demonstrated that management techniques ol vesterday are not 
very useful today. In a more serious vein he discussed the abuses 
that are currently found now that the pendulum has moved in 
the other direction. He coneluded his talk with an appeal to per 
sonal initiative and ambition in order that the ‘“cuncommon man’’ 
who made this nation great, will not become extinct. Even though 
much of his presentation Was humorous in nature, the thoughts he 
left with the group were sobering and useful 


AKRON CHAPTER 


On November 16, 1955, the Akron area, comprised of Summit 
and Medina counties, became the 52nd area in the United States 
to have established in it a chartered chapter of the American 
Institute of Industrial Engineers. The charter presentation 
meeting was held at Sanginiti’s Restaurant and the charter was 
iwarded to a group of twelve registered AILE members who began 
organizing the Akron Chapter last February. The charter was 
presented by Mr. J. L. Southern, Executive Secretary of AIL 

The Akron Chapter now has, in addition to the twelve regis 
tered members, some twenty or more prospective members on its 
ittendance roll The Akron Chapter will meet each third 
Wednesday night of the month from October through June. Pro 
grams for the coming vear are now being prepared and will soon 
be announced. The program will consist of nationally known 
speakers and demonstrations of interest to the industrial engi- 
neer. Persons who believe they are qualified for membership and 
are interested should contact the chapter secretary, James C 
srvan, 2607 Overbrook Road, Cuvahoga Falls 

Other officers installed at the November meeting were: Presi 
dent, John P. Dandalides; Vice President, Charles L. Deal and 
Treasurer, Ned Martin, Jr 


BATON ROUGE CHAPTER 


The Baton Rouge, Louisiana Chapter held its November meet 
ing in the Agricultural Engineering Auditorium of Louisiana State 
University. The guest speaker was Mr. Frank Kean, Managing 
Partner of Kean’s Laundry and Dry Cleaners of Baton Rouge. 
His topic was “Industrial Engineering in The Laundry” and he 
pointed out just how the quality and production at Kean’s has 
been increased as a result of the studies and recommendations of 
industrial engineers. He strongly proved that Industrial [Engi 
neering can be of service to other fields besides industry and manu 
facturing. His presentation was well received by the Chapter 
members as well as a group of guest Louisiana State University 
engineering students. 

The December meeting was held for the purpose of reviewing 
old business and transacting new business. The membership was 
given the opportunity of learning what has been done thus far 
and what the future plans are, as the various Committees pre 
sented reports on their progress and proposals 
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ADDRESSES BATON ROUGE CHAPTER 


During his visit with the Baton Rouge, Louisiana ¢ hapter in 





] | SLAGLI 


October, 1955, led Slagle toured some of the local industries and 


the Loutsiana State University. He is shown at the Kaiser Alumi 
num and Chemient! ¢ orporation 
Left to right: B. J. Herman, plant’s Chief Industrial Engineer 


und Ist Viee President, Baton Rouge ¢ hapter, AITk, kk. L. Slagh 
und J. A. Wilson, Baton Rouge Works Manage 


Phe Baton Rouge Chapter is rea out. We now have 


including one in New 


branching 


ipproximatel! thirtv-eight)> member 
Orleans and one in far-away Jackson, Mississippi 

We are ver proud that our ¢ hapter President Creorge Anton 
has been appointed to serve as a member of the National Commit 


National 


George will act as Chau 


tee for Professional Registr ition by s | Scharti 
Committee Chairman. In this Cupacity 
man of the South-West Region and will direet the activities of 
the member chapters of this region. He will further represent the 


South-West Region on the National Committee 


CENTRAL INDIANA CHAPTER 


The Central Indiana ¢ hapter met on December 20th. 1955. in 
the Purdue University Memorial Union. The regular buffet supper 
ind social hour preceded the stimulating program 

Ihe program tor the evening centered around the subject The 
Future Outlook | Industrial Engineers and was discussed b i 
panel of the three following Purdue professors 

Professor H. ‘T. Amrine presented a broad coverage of possible 
trends, highlighting operations research and statistical methods 
Professor Amrine is well known as the Head of the Industrial 
Engineering Department at Purdue University and also as the 
first President of the Central Indiana ¢ hapter 

Prote or TI sSurtlett developed the ipplire ition of operations 
research techniques in Industrial Engineering. Professor Bartlett 
is a new Industrial Engineering staff member at Purdue. He has 
six vears of consulting experience in industry 

Professor | W Burr covered the ipplication ot statistics to 
more predictable solutions for production problems. Professor 
Burris the author of the well-known text, ‘“‘Engineering Statistics 
MeGraw-Hill, 19538 


All of us are interested in looking over the Industrial | ngimeer 


‘ ) lity ¢ trol 
md Quah ontrol 


ing horizon, and thi meeting provided a chance to hear some coor 


ideas on the ubjeet and contribute some of our own 


CINCINNAEE CHAPTER 


Phe Cincinnati Chapter held their Cost Reduction Conference 
January 26 27 28 at the Netherland Plaza Hotel As in each past 
vear the Conference was bigver and better than the previous 
anti 


In February Professor Amrine of Purdue University will speak 


on “Should Industrial lengineers Participate ma Salarv Plan” 
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The March meeting will be the yearly Union Discussion. 

The April meeting will be a “‘Career Night”’ for the Cincinnati 
irea High School students interested in Industrial Engineering 
isa profession. A panel type program with a Moderator from both 
Industry and iedueation will be conducted. A need for such a ty pe 
of program has been apparent for a considerable period of time 
ind it is hoped that this first atte mpt to present such a program 


will be sueceessful 


CLEVELAND CHAPTER 


Mr. kdward L. Slagle, National President of AITLE, spoke on 
January 5 at a meeting of the Cleveland Chapter at the Case 
Institute of Technology He gave an interesting and informative 
talk on the subject, The Industrial Engineer’s Share of the Total 
\l inagement Function. He also pre sented a charter to the recently 
formed student chapter of AILTE at Case Institute of Technology 

On March 15 and 16 « conference on ‘‘Automatiec Control, In 
dustrial 1 ngineering at the Crossroads”? will be held at the Hotel 
Cleveland, Cleveland, Ohio, under the auspices of the Cleveland 
Chapter, AIL. This conference will feature an examination of the 
vhvs, whats, and hows of automatically controlled manulacturing 
equipment ind its effect on the Industrial engineering profession 

The program will consist of morning, afternoon and evening 
sessions Mareh 15 and morning and afternoon sessions March 16 
Concurrent talks will feature nationally known authorities on 
Automatic Control fegistration is $25.00 for AIITE members 
brie luding all sessions, two luncheons, and one dinner 

For registration or additional information contact L. A. Tuzi 
Case Institute of Technology, 10900 Euclid Avenue, Cleveland 6 
Ohio 


DAYTON CHAPTER 


On December 3, 1955, Mr. Thomas E 


Industrial engineering at Purdue University, spoke at a meeting 


Bartlett Professor of 


of the Dayton Chapter on the subject of Practical Applications of 
Linear Programming 

Many have heard and read about the higher mathematics in 
volved in linear programming. Professor Bartlett explained 
various applications in terms that all can understand. This is the 
type of presentation needed for a clearer picture of this latest 
concept of scientific industrial management 

The speaker has a Masters Degree in Industrial Engineering 
from Columbia University. His familiarity with the subject stems 
primarily from his work at Hughes Aircraft Corporation as a 
Senior Industrial Engineer. He headed a group on systems analysis 
which led to design work for digital computer applications \t 
present he also is a member of the management sciences research 
group at Purdue 

On January 10, 1956, Dr. Ik. W. Martin, Applied Science Di 
vision, International Business Machines Corporation, spoke at the 
monthly meeting of the Dayton Chapter. His subject was: Are 
Machines Smarter Than I Am? 

Dr. Martin’s presentation centered around the relatively small 
$100,000) $200,000) electronic digital computer of the type which 


the industrial engineer is likely to encounter. The purpose of this 


meeting was to inform the industrial engineer of what he should 
know generally about this electronic computer to utilize it; how it 
works; how a problem is set up; examples of types of usage and the 
kinds of problems it will and won’t solve; and a look at the future 
in this field 

Dr. Martin is a graduate of Georgia Tech (B.S., EE. 1946) and 
Ohio State (PhD, math 1952). He has been associated with IBM 
i leader in the field of computers, Tor three vears in the Applic d 


Science Division 


HOUSTON CHAPTER 


The First Annual Work Measurement Clinie sponsored by the 
Houston Chapter American Institute of Industrial Engineers and 
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dustrial Engineering Department, University of Houston, 

drew more than 150 industrial representatives, a fine attendance 
even for Houston. Dr. Lillian M. Gilbreth spoke to over 200 people 
the « oOsing banquet 
rhe Clinie was designed to serve industry in the Gulf Coast area 
iting with phases of work measurement particularly signifi 
» the industry of this region. Emphasis was placed on meas 


ment of indirect and non-repetitive type labor The speakers 


esented firm of management consultants, the industrial 
gineering staff of a very large corporation, management, and the 


lustrial engineering department of an engineering school. They 


ted papel ind invited discussion on subjects ranging from 
management aspects of a work measurement program to methods 
ad techniques oO ipplving work meusurement in a process 

Jicte 
yr. Cnalbreth charmed her banquet audience but pulled ho 


labor leaders are already clamoring 
xr shorter hours, and the hours probably will be shortened. This 


vi bring about some social changes because of the increased 


We've got to think how quickly automation is coming, what to 
lo with it, and whether we shall have to re-define leisure,’’? Dr 
Cualbreth said We are the branch of engineering to deal with 
Hings Close © the peopl We have the responsibility ol experts - 
eople must be educated for the expected leisure through cooper 
ition between universities and libraries and the people on in 
qadustrial Obs 
General A. D. Bruce, President, University of Houston, by his 
opening the Clinic and at the banquet exemplified the 


graciousness with which the University played host to this 


LOUISVILLE CHAPTER 


Dr. Mel Salveson, Manager of Consulting Services Division of 
General Electric Company, spoke at the November meeting of the 
Louisville Chapter on the subject, Engineering Methods as Ap 
plied to Man iwement 
‘ Dr. Salveson described the use of engineering investigation to 
irify some of the important managerial functions. Since they are 
not anvone direct responsibility, all units of management are 
iffected but none given the time nor money, usually, to work on 
them kach unit of management generally thoroughly ac 
juainted with its own province but has only a hazy idea of the 
ther branches of management. This was illustrated by Dr 
Salveson when he described the drawing of organization charts by 
various members of his company during training periods 
\ joint meeting of all the [engineering Societies in Louisville 
held on December 5 at the University of Louisville. It was a 
esentation by the Do-All Company of Des Plaines, Illinois. The 
bject was Civilization Through Tools and related the growth of 
civilization with that of tools. There were extensive displays of 

vols used down through the ages (gathered from museums all 
over the world ilong with a lecture giving the historical back 
yround of the tool development 

Mr. Bleick Von Bleicken, President and General Manager of the 
Institute of Modern Management, Loiusville, spoke at the January 
IS meeting of the Louisville Chapter. His subject was Predicta 
bilit f Human Behavior. Born in Tanganvika, East Afriea of 
Crermal 


missional parents he returned with his parents to 


Germany at the age of 12. He attended Gottingen University 
He came to the United States in 1922 and obtained a B.S. degree 
in Social Science at Boston University. He did postgraduate work 
it Manhattan College, Columbia, and Harvard Business School 
Shortly thereafter he entered the Industrial Relations field. He 
worked for a Louisville engineering firm and remained here, 


opening his own business in 1954 


March-April, 1956 


MISSISSIPPL VALLEY CHAPTER 


Predetermined time systems—the highly detailed study of time 
as involved in various human motions—was discussed on De 
cember 10 at a conference of the Mississippi Valley Chapter of 
AIT at Hartman’s restaurant, Davenport, lowa 

The conclave was designed to give plant executives, industrial 
engineers, and industrial relations personnel a better understand 
ing of human motion study, which is becoming an increasingly im 
portant industrial engineering technique 

The welcoming address was given by Joseph Moquin, president 
of the Mississippi Valley Chapter W. H. Hudson, professor of 
industrial engineering, State University of lowa, moderated the 
morning discussions. He was introduced by Frank M. Dickey 
of the operating department of Deere & Company 

Speakers at the morning session included Dr. Irwin P. Lazarus, 
founder of the ordnance predetermined time svstem and assistant 
director of the ordnance management engineering training pro 
gram at the Rock Island Arsenal, and Clifford Sellie, manager of 
the Chicago office of the Work Factor Company, and organizer of 
the Work, Factor Associates of Chicago 

In the afternoon, Matthew Porosky, president of the Eagle 
Signal Corp., Moline, introduced Prof. J. Wayne Deegan, chair 
man of the Department of Mechanical Engineering, State Uni 
versity of Lowa, who moderated the session. Speakers included 
William Hyde, senior consultant and assistant to the vice presi 
dent in charge of the New York division of the Methods Engineer 
ing Couneil; A. B. Segur of the A. B. Segur Co., Oak Park, and L 
N. Chambers, president of the L. N. Chambers Co., management 
consultants. 


METROPOLITAN NEW YORK CHAPTER 


The Metropolitan New York Chapter repeated its success of 
last vear with a movie night for its members and their guests. The 
special showing of a number of unusual, informative and enter 
taining films was held on February 15th at the National Cash 
tegister Auditorium in New York City 

The program covered some of the most recent developments in 
Industrial Engineering, such as automation and ratio delay 
studies. Also on the program were two excellent films on subjects 
of general and perennial interest. One of these was a March of 
Time presentation showing the Importance of public relations to 
business and government; the other was a case study of labor 
negotiations in a steel factory. In addition, there were two films 
of special appeal to our non-technical guests 

The films presented an easy way of learning about some of the 
most recent developments in our field. They also gave us an 
opportunity to show our wives, girl friends and associates what 


Industrial Engineers are doing. 


PENINSULA CHAPTER 


On November 8, 1955, the Peninsula Chapter held its regular 
monthly meeting at Stanford University. Mr. Richard Rabbett 
spoke on the subject of Data Handling with Medium and Large 
Scale Computors. Mr. Rabbett is the West Coast representative of 
IBM to the Pacifie Telephone and Telegraph Company. He holds 
the BA and MBA degrees from Stanford University and has served 
four years in the U. 8. Navy. Mr. Rabbett discussed the poten 
tialities of the medium sized computors and punch card systems 
and also the large machines, from a service bureau viewpoint. On 
this basis the problem-solving ability of these computors is avail 
able to even the smaller firms. 

On December 13, 1955, Mr. Clark Henderson spoke at the regular 
monthly meeting of the Peninsula Chapter on the subject of 
Quantitative Methods in Material Handling Studies. Mr. Hender 
son, now with Stanford Research Institute, was formerly on the 
Industrial Engineering Faculty of Stanford University. He has 
also been associated with the Boeing Airplane Company and the 
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U.S. Nav In a recent study made by Mr. Henderson and others 
of the Stanford Researcl Institute staff t more quantitative ip 


i iken to the materials handling proble ms 


Mr. John P. Troxell spoke at the regular monthly 
Penin hii ( I i 


meeting of he 
pter on Januar 10, 1956, at Stanford Universit 


Hi ubject wa Arbitration in Labor-M inagement Relations By 


; 
increasing his learning of this subject, the Industrial Engineer 
ean pursue a course of action which will avoid as much as possible 
the disputes leading to arbitration, and which will allow him to 
win the decision when arbitration is necessary tJefore coming 


to his present position in 1946 as Director of the Division of In 


dustrial Relation (;raduate School of Busines Stanford Uni 
versit he was professor at Duke Universit ind Dartmouth 
College He ha iso been an executive in business organizations 
un official in trade union, and an arbitrator under several col 
ective bargaining agreement 


The problem of tnereasing the number of qualified engineet 


mad ientist oO nec il in Our modern economy ts being met in 
tI Rocheste rea | ‘ inte ive program designed to ori 
| il high cho md college tudent towards curee! In engimeet 
ing nad crenes Ihe Rochester Chapter ol ATI recent co 
operated with other organizations of the Rochester Couneil of 
Scientific Socreties in an engineering presentation which was most 
iccessful in furthering these aim 

I} main objective of thi particular program was to remove 
t} lea of hopel comple from engineering so that the voutl 
o nd enn bette evaluate the protession in terms of their own 
ambitio ina ires in the society of tomorrow 

I} } ree n commenced with a hort talk on the purpose ot 
engimeering, which 1 to produce something useful for the con 
immer, ft goods or service it am time ind price which he deter 
train The theme of the program, automation, w is then discussed 
this time to by tripped of if iwesome implication by demon 

iting th mple principle which are knit into ingenious com 
ly tio 


After showing an ASME movie. 7'o Enrich Mankind. the visitors 


were separated into small groups to tour the exhibits. Engineers 
rweting as guice ind demonstrators, di pla ed eight exhibits each 
representing a baste field of science: Heat, Light, Sound, Elec 
tricit ina \l imnetism H dt ule NMechani il Ady intage lime 
rnd Chemise Combination. In turn, each exhibit was subdivided 
into three phase vhich consisted of simple laboratory example 
i more detailed, but familiar ippleation ind a highl comple 
pplication \ ninth and final exhibit demonstrated that by com 
bining basic and relatively simple mechanism tutomaticity is 
att ned. An automatic washing machine was chosen for a familiar 
ipplication while zerography and multilith reproduction processes 
we hown tmore complex tilustration 

Qu | nments received more than demonstrated the 
need of let ti program \ i final measure of t he success ot the 
pre ntatior ther movie wa hown on reque before \ tor 
wer | ‘ go home 

We in Roel tl more 7) of tl ture rgent 
needed througho hye tr We urge o undertake 
1! | \ hely reo (ie vv eer lor ! 
fu It | nation i | ease contact 
our chap | Heat L.. Davi 
ST. LOU CHAPTER 

\ cdinne Tree v ! ) November tl The prograt 
col ted of a A. F Seg Cor ng lengineer, Oa 


Phe subject presented dealt with the Motion Time Analysis 
Predetermined Time 8S tem Ihe peaker emphasized the in 


portance of method work measurement. A thorough study ot 
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motion pattern and method was stated to have far more influence 
on the results obtained from job study than any other factor 
It was held that there is very little difference in the time taken by 
skilled workers to perform a task, provided motion pattern and 
methods are identical Leveling factors were held to be of second 
iry importance. All present were warned to be continually im 
proving job methods or eventually lose out to competitors who 
ire cognizant of better ways of doing the job 

On January 11, 1956, Mr. R. W. Lindsay, Methods Enginee 
American Enka Corporation, Enka, North Carolina, spoke at a 
meeting of the St. Louis Chapter held at the Town Hall. Mr 
Lindsay’s subject was Work Measurement of Maintenance Work 

The measurement and control of indirect labor such as mainte 
nance and other similar operations tor cost reduction is probably 
the most fertile field awaiting the application of Industrial En 
gineering techniques In most cases, this field has been left 
touched 


un 


Mr. Lindsay is a well known speaker, capable of presenting his 


subject in an understandable and interesting manner. He is in 
charge of Methods engineering throughout his company ind has 
done extensive work in the successful analysis, development and 
ipplie ition f Worl Measurement techniques to maintenance 
vork 


SYRACUSE CHAPTER 


The third meeting of the 1955. 56 season of the Svrac use ( hapte I 
of AIIE took place on Tuesday, November 1. No business was 


conducted but several inouncements were made by Mir () 


Manse is ( hapter President and Chairman o 
Committe 


our Executive 


This meeting Was ittended by 6S persons ibout half of 
ittended the dinner 


whom 
So far our local membe rship drive is showing 
excellent results. 

Our speaker was Mr. Conrad Cooper, formerly Vice President 
of Industrial Engineering, U. S. Steel Corp., now Management 
Poliey ¢ oordinator for USSC His subject for our meeting, Selling 
Industrial Engineering, was very interesting and provocative of 
many questions and requests Tor comments in the discussion 
period which followed his talk. Mr. Cooper also discussed specifi 
cally USSC management policy with respect to Industrial 


| nyineering 














CONRAD COOPER ADDRESSES SYRACUSE CHAPTER 

Left to right: Mr. O. M. Edwards, Svtacuse Industrialist; M1 
Pom Flanigan, Chairman of the Membership Committee, Svracuse 
Chapter; Mr. Otto Manse, President, Syracuse Chapter; Mr 
Conrad Cooper, Management Policy Coordinator for U.S. Steel 
Corp.; Mr. John Carolla, Viee-President, Svracuse Ch ipter; Mr 
Ravmond Schneid, Works Manager, Sanderson-Haleomb Works 
Crucible Steel Company of America 
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WANTED 


Instructor ot Industrial Engineering 





Bachelor’s degree jin Industrial Engineering 
or I. E. option of Mechanical Engineering 
plus four years industrial engineering experi- 
ence, 
issistant Professor of Industrial Engineer- 
ig—Mlaster’s degree in Industrial Engineer- 
ng plus four years industrial experience and 
two years teaching experience 
Salaries commensurate with education and 
experience. Both positions ofie! graduate 
study, research and summer employment 


ypportul tes 


Department of Industrial Engineering 


Syracuse University Syracuse 10, New York. 








Teaching Position 





Handle Industrial Management major in small college 
Feach 12 hours including “Industrial Management” 
rse; other courses depending on training, experience 


1 preference. Outside consulting allowed. Rank and 


sala iccording to degrees and experience. Minimum 


instructor $4000, assistant protessor $4500, associate pro 


essor $5000—no top Engineering degrees preferred; in 


d istri il engineering experience essential Send resume 
Pror. R. L. Wittarp, Chairman Division Career 
Studies, Utica College of Syracuse University, Utica, 


New York 


Du Pont Offers 


A Long-Range Career for a 


MATERIALS HANDLING 
ENGINEER 


The Engineering Service Division of 

du Pont's Engineering Department has 
one long-range career position imme- 
diately available for a graduate engi- 
neer with three to ten years’ experi- 
ence with bulk or package handling 
systems and equipment. The successful 
applicant will be expected to have engi- 
neering knowledge of belt conveyors, 
storage bins, chutes, hoppers, and 
feeders. Familiarity with pneumatic 
conveyers or mobile handling equipment 
is desirable. 

Duties include providing consultation 

on existing equipment, selection of 

new equipment, and the development and 
execution of major materials handling 
engineering programs. 

Please send complete resume, including 


details of education and experience, to: 


Mr. J. C. Costello, Jr. 


Engineering Department 
E. |. du Pont de Nemours & Co., Inc. 
Wilmington 98, Delaware 


E. |. du Pont de Nemours & Co., Inc. 


Wilmington 98, Delaware 

















Quality Control Analyst 





Wi regarded ( ompany expanding Quality Control 
Department desires man familiar with techniques 
olved from receiving to finished products. Send 


: ; 
slete resume, photo, salary desired, to 


Box E 
JOURNAL OF INDUSTRIAL ENGINEERING 
A. French Building 
225 North Avenue, N.W. Atlanta 10, Georgia 











March-April, 1956 


Vow Offers 


A Challenging Career for a 
MANAGEMENT ENGINEER 


The Management Engineering Section of 
du Pont's Engineering Service Division 
provides consultation and technical 
assistance to other company units on: 
integrated data processing, business 
machine applications, work simplifi- 
cation, job and position evaluation, 
layout, and methods and measurement 
of clerical and laboratory procedures 
and of materials handling. 


The successful applicant will be a 
graduate industrial or mechanical 
engineer with 5 to 10 years of diver- 
sified experience in several of the 

above fields. A working knowledge 

of MTM and of punched card or computer 
application is desirable. 


You are invited to submit 
your detailed resume to: 


Mr. J. C. Costello, Jr. 
Engineering Department 


E. |. du Pont de Nemours & Co.,, Inc. 


Wilmington 98. Delaware 
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American Institute of Industrial Engineers, Inc. 

145 N. High St. 

. aa , Entered as 
Columbus 15, Ohio : 


second-class matter 





Plan now to attend 
THE SEVENTH ANNUAL ATIE CONFERENCE AND CONVENTION 
At The Shoreham Hotel, Washington, D. C. 


May 17. 18. and 19, 1956 


Fundamentals. Current Practice. Recent Advances 


For complete program details. see pages 62-63 














Industrial Engineering is concerned with the design, improvement, and instal- 
lation of integrated systems of men, materials and equipment; drawing upon 
specialized knowledge and skill in the mathematical, physical, and social sci- 
ences together with the principles and methods of engineering analysis and de- 
sign, to specify, predict, and evaluate the results to be obtained from such sys- 


tems. 


(AITE Long Range Planning Committee, Industrial Engt- 


neering Seminar, Cornell University, October 20-21, 1955) 














